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Cationic surface-active agents have CLINICAL OBSERVATIONS. In July, 1955 
been used widely in hospitals as disin- the occurrence of an unusual organism 
fectants for thermolabile materials. Al- was noted in several blood cultures 
though instances of septicemia, endo- under study in the bacteriological lab- 
carditis, meningitis and panophthal- oratory of the Division II Medical Ser- 
mitis have been observed to follow the — vice at Kings County Hospit il, Brook- 
use of solutions of detergents contami- lyn, New York. The organism was a 
nated with Gram-negative bacilli Gram-negative bacillus which grew 
(Morse'*, Mortimer’, Vaughan" and luxuriantly in broth cultures and pro- 
Woodhall’® ), few reports (Keown, duced a pungent odor and a striking 
Gilman and Bailey* and Lowbury'®?) amount of greenish-yellow pigment. 
of this phenomenon have been pub- During the next 8 months, this Gram- 
lished, negative organism appeared in blood 

The present study records 40 in- cultures of 40 patients. It was cultured 
stances of bacteremia which resulted from the blood of 15 of these patients 
from the use of needles and of catheters two or more times. 


stored in contaminated solutions of Analysis of the laboratory and clini- 
detergent. In addition, the means cal data revealed the following facts: 
whereby such solutions became con- 1. The positive cultures tended to 


taminated and the effect of absorbent come in groups, first from one ward, 
co ton upon the antibacterial efficacy of | then from another. 

the detergent solutions have been 2. In some patients from whom the 
in\ estigated. organism was recovered only once, 


‘resent address: Wistar Institute, Philadelphia 4, Pennsylvania. 
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symptoms of sepsis attributable to it 
were not clearly established; and it is 
possible that, in some instances, the 
organism isolated was a contaminant. 

3. All the patients from whom the 
organism was recovered two or more 
times were debilitated and severely ill 
and were receiving intravenous therapy 
administered either through a needle 
or through a polyethylene catheter. 
Three members of this group were pa- 
tients under treatment for subacute 
bacterial endocarditis in whom fever 
and toxemia recurred after initial 
defervescence. Two other patients had 
meningitis, one of whom received peni- 
cillin intravenously for pneumococcal 
meningitis. This patient's recovery was 
interrupted by signs of septicemia, 
coincident with which pigment- 
producing Gram-negative bacillus was 
isolated from his blood. He expired, 
apparently because of the secondary 
infection. Other diagnoses in the 
group of 15 were lobar pneumonia 
(2 cases), pyelonephritis (2 cases), 
bronchiectasis, osteomyelitis, leukemia, 
chronic renal disease with uremia. 
acute diarrhea, and fever following 
blood transfusion. An illustrative case 
report follows. 


Case Report. T.D., a 74-year-old Italian- 
born man, was admitted to the hospital on 
January 27, 1956, complaining of frequent 
regurgitation. The patient stated that he had 
been in good health until 3 weeks prior to 
admission when he noted the onset of anorexia 
and of the inability to retain food. On physi- 
cal examination, it was noted that the patient 
had moderate cardiac enlargement with aortic 
diastolic and mitral systolic murmurs. While 
in the hospital, his temperature fluctuated be- 
tween 100° F. and 102° F. Because of the 
low-grade fever, blood cultures were drawn 
on the 8th, 10th, and 11th hospital days. An 
alpha hemolytic streptococcus was ‘grown 
from each of the three cultures. On the 13th 
day, an intravenous infusion of penicillin 
was begun and streptomycin was administered 


intramuscularly also. The patient improved 
symptomatically for several days, but on the 
16th hospital day his temperature rose sud 
denly to 104.6° F. He developed a diastoli: 
gallop rhythm, and his white blood cell count 
which had been normal heretofore, was found 
to be 18,000 per c.mm. At this time it was 
noted that there were signs of phlebitis at 
the site of the needle in the patient's right 
arm. The infusion was discontinued and a 
new one started in the patient’s left arm 
Temporary improvement followed changin: 
the site of the needle, but on the 20th ho: 
pital day the patient’s temperature rose agait 
to 104° F., and he suffered shaking chills 
Signs of phlebitis were present again at th 
site of the needle. A Gram-negative bacillu 
which produced a yellow pigment was iso 
lated from two blood cultures taken on the 
16th hospital day and from one culture ob 
tained on the 20th hospital day; one cultur 
taken on the 18th hospital day was sterik 
Tests of the sensitivity of the organism to 
several antibiotics by the disc technique re 
vealed it to be sensitive to chloramphenicol 
but resistant to tetrac vi line, streptomy in, and 
polymyxin B. Chloramphenicol (4 gm. per 
day) was administered on the 20th hospital 
day and for 3 weeks thereafter. Within 2 
hours of the initiation of this treatment. th 
patient improved considerably. He left th: 
hospital on the 67th day, asymptomatic, after 
6 weeks of treatment with penicillin and 
streptomycin, having recovered, apparently, 
from both infections. 

LABORATORY OBSERVATIONS. Isolation 
of the Organism. A study to determine 
the source of the pigment-producing 
Gram-negative bacillus was under- 
taken in February, 1956. Cultures of 
air and dust and of the hands of the 
physicians working on the ward on 
which patient T.D. was hospitalized 
failed to result in isolation of th 
organism. On the same ward, how- 
the bacillus was recovered on 
several occasions from the aqueous 
0.1% Zephiran® solution in which gauze 
and absorbent cotton squares for clean- 
ing the skin prior to venipuncture were 
stored. Cultures of the solution in 
which gauze and absorbent cotton 
squares were stored were positive on 


t 


*Winthrop Laboratories brand name for a mixture of C—Cis alkyl-dimethyl-benzyl ammoni' 


chlorides 


cove! 
tion | 
for i 
Th 
the 
hospi 
unste 
factu 
nonpi 
bacill 
the u 
the ( 
pharn 
cillus 
recov 
Ide 
the n 
produ 
recove 
chose 
lowing 
Morp! 
aXis 
sing 
mot 
Non 
neg 
Agar | 
colo 


Cony 


2 of 
4 in or 
24 
4 
ing 
cons 
vree 
: 
tab 
Trypti 
ree 
Horse 
Metab 
c 
3 
3 om 
ilor 
ice 
of P 
| na 


Plotkin and Austrian: 


of the other 5 medical wards and, 
in one instance the organism was re- 
covered from a bottle of Zephiran solu- 
tion containing polyethylene catheters 
for intravenous use. 

The 0.1% Zephiran solutions used on 
the wards were prepared in the 
hospital pharmacy by the addition of 
unsterile distilled water to the manu- 
facturer’s 12.8% solution. Although 
nonpigment- producing Gram-negative 
bacilli were cultured occasionally from 
the unsterile distilled water and from 
the 0.1% Zephiran solutions in the 
pharmacy, the pigment-producing ba- 
cillus isolated on the wards was never 
recovered trom the former area. 

Identification of the Organism. Of 
the numerous strains of the pigment- 
producing bacillus isolated, the one 
recovered from patient T.D. was 
It possesses the fol- 
lowing characte ristics. 

Morphology. Rods, 2 to 34 by 0.7p; 

axis straight, ends rounded, arranged 
singly, or in pairs and short chains: 
motile by 1 to 2 fix igella at one pole. 
Nonsporing, noncapsulated. Gram- 
negative. Nonacidfast. 
\gar Plate. 2 days at 25° C.; Round 
colonies, | to 2 mm. in diameter, low 
convex, with smooth, moist glisten- 
ing surface; edge entire; butyrous 
consistency. Medium colored yellow- 
creen. 

Gelatin Stab. Growth to bottom of 
tab; stratiform liquefaction. 

Ti ptici ise Soy Broth. 2 days at 25° 

Abundant growth; vellowish- 
reen color; thin pellicle. 

se blood. Clear (beta) hemolysis. 


chosen for study. 


tbolic. Aerobic; no growth anaer- 
ically. Optimum temperature 25 
37° C. Forms a greenish-yellow 


sment soluble in water but not in 
iloroform, ether, or alcohol. Pro- 
ices a strong odor resembling that 
Pseudomonas aeruginosa. Nutri- 
nal: grows well on ordinary media; 
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fair growth on MacConkey agar 

without fermentation of lactose. 
Biochemical. Acid, no gas, from glu- 

cose; neither acid nor gas from 
lactose, arabinose, or salicin. In- 
dole —, Methyl red —, Vosges- 

Proskauer Nitrate reduction —, 

H.S —. Cytochrome oxidase + (5). 

Litmus milk uncoagulated, final pH 

6.4. Growth in citrate. 
Pathogenicity. Not pathogenic to adult 

mice on intraperitoneal injection. 

The description above applies also 
to the organism isolated from the 
Zephiran solution on the ward on 
which T.D. was hospitalized. 

According to the criteria in “Bergey's 
Manual of Determinative Bacteriol- 
ogy', this organism is probably a 
member of the genus Pseudomonas. 
Because it cannot be assigned with 
certainty to any of the previously de- 
fined species, it will be referred to 
hereafter as Pseudomonas sp. 

The sensitivity to chloramphenicol, 
polymy xin B, stre ptomycin and _ tetra- 
cycline of 12 cultures of Pseudomonas 
sp. isolated from patients was deter- 
mined by the disc method. Sensitivity 
of selected strains to sulfonamides, 
neomycin and Furadantin was meas- 
ured also (Table 1). The organism 
was resistant to most antibiotics, in- 
cluding polymyxin B, but proved to 
be highly sensitive to chloramphe nicol. 
Resistance to polymyxin B and to neo- 
mycin was confirmed in tests employ- 
ing the tube dilution technique. 

Effect of Zephiran on Pseudomonas 
sp. The bacteria used in these studies 
were obtained from 24-hour cultures in 
trypticase soy broth. Prior to use, the 
cells were washed twice and then re- 
suspended in distilled water in an ap- 
proximate concentration of 10° organ- 
isms per ml. The aqueous suspension 
was used as the source of inocula. 

The cationic detergent employed 
was aqueous Zephiran. The sterile con- 
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centrated 12.8% stock solution was 
diluted to the desired concentration 
with sterile distilled water. 

Tests of the ability of the organism 
to survive in the presence of Zephiran 
were carried out in 20-ml. volumes of 
various dilutions of Zephiran in dis- 
tilled water or in distilled water plus 
trypticase soy broth. The initial con- 
centration of organisms was 10° per 
ml. The test suspensions were incu- 
bated at room temperature for 24 
hours and then subcultured by streak- 
ing a loopful of suspension on a nutri- 
ent agar plate and by inoculating 0.9 
ml. of trypticase soy broth with 0.1 


TABLE 1.—SENSITIVITY TO ANTIBIOTIC! 


dise 
100 meg 
60 meg dis¢ 


me 


( ‘hloramphenico! 
Furadantin 


Neomvycin 


Sensitive 12 0 0 
Resistant 2 


ing concentrations of Zephiran were 
unsuccessful. 

The addition of trypticase soy broth 
to the suspensions of the pseudomonas 
in aqueous Zephiran permitted —bac- 
terial survival in increasing concentra 
tions of the detergent as the fraction 
of broth was increased. When broth 
was substituted for distilled water as 
the diluent for the concentrated 
Zephiran solution, viable organisms 
could be recovered following exposure 
to 0.4% concentration of the detergent. 
These bacteria were killed promptly, 
however, by exposure to 0.14% Zephiran 
in water. 


OF 12 STRAINS OF PSEUDOMONAS SI 


Polymyxin B 
30 meg disc 
100 meg dis 
300 meg disc 

Tetracycline 
30 meg dis« 


Streptomycin 
Sulfadiazine 


to 
° 
to 
to to 


*Resistance confirmed by tube-dilution tests. 


ml. of suspension. The subcultures 
were examined for the presence of 
growth after 72 hours incubation at 
room temperature. Neither the rate 
nor amount of growth of the subcul- 
tures was altered by the addition of 
horse's blood to the medium or by 
incubation at 37° C. 

In 0.1% aqueous Zephiran, Pseudo- 
monas sp. was rendered nonviable 
after 15 minutes exposure to the de- 
tergent. Some viable organisms could 
be isolated from bacterial populations 
exposed to a concentration of 0.025% 
for 24 hours but no untoward effect 
on viability could be demonstrated in 
aqueous 0.01% solutions. Attempts to 
isolate mutant cells resistant to increas- 


Introduction of two standard gauz 
and absorbent cotton pledgets of the 
type used on the wards into 20 ml. sus- 
pensions of Pseudomonas sp. in 0.1% 
Zephiran had an effect similar to that 
of broth in permitting the survival of 
the bacillus. The pledgets are each 
composed of approximately 500 mg 
of gauze wrapped around a core of 
190 mg. of absorbent cotton. The :n- 
clusion of 1000 mg. of gauze in siis- 
pensions of pseudomonas in 20 ml. of 
aqueous 0.1% Zephiran had no effvct 
on the antibacterial action of the «e- 
tergent but the introduction of 
sorbent cotton in amounts of 500 1 
permitted regularly bacterial sury il 
for 24 hours and smaller amounts 
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cotton were shown to interfere, though 
less regularly, with the effect of 
Zephiran upon the bacterial cells. These 
observations suggested that the ab- 
sorbent cotton included in the pledgets 
might be interfering with the antibac- 
terial action of Zephiran. 

To test further this hypothesis, four 
flasks were set up, each containing 20 
ml. of aqueous 0.1% Zephiran. Two of 
the flasks contained also 500 mg. of 
absorbent cotton. One flask containing 
cotton and one not containing cotton 
were inoculated with Pseudomonas sp. 


TABLE 2.—THE EFFECT OF 


Discussion. The experiments re- 
ported show that the antibacterial ac- 
tivity of aqueous solutions of Zephiran 
is reduced by the presence of absorbent 
cotton in the solution. It is well known 
to workers in the textile industry that 
cationic detergents are selectively and 
tenaciously adsorbed by cotton and 
by other cellulose fibers ( Harris‘). 
Proteins also inactivate rapidly 
some cationic surface-active agents 
(Dervichien? and Glassman®). Glass- 
man states that “the high degree of 
surface activity of these compounds 


ABSORBENT COTTON ON THE 


BACTERICIDAL ACTION OF ZEPHIRAN 


Before Filtration 


Additions to 


Flask 20 ml. of 0.1%; After 24 hrs. 
Vo Aqueous Zephiran Incubation 
| Ps. sp. (10° ml. 
2 Ps. sp. (10° ml. + 
and 500 mg. Cotton 
500 mg. Cotton 
} None 


Growth of Pseudomonas sp. 


After Filtration and 24 hrs’. Incubation 


Filtrate Reinoculated with 
Pseudomonas (10° ml.) 


Dilution of F iltrate 
Uninoculated 


Filtrate None 
+ + + 
+ + + 
+ 


+ signifies growth 
signifies no growth 


\fter 24 hours, the contents of each of 
the 4 flasks was passed through a Seitz 
filter and tested for sterility. Each fil- 
trate undiluted and in dilutions of 1:2 
and 1:4 was tested for its ability to 
inlibit the growth of Pseudomonas sp. 

he results (Table 2) show that 
the addition of cotton caused a marked 
reduction in the effectiveness of the 
Ze hiran. Pseudomonas sp. was able 
to survive in a filtered 0.1% aqueous 
Ze iran solution which had been in 
co! act with absorbent cotton, but not 
in 0.05% filtered solution which had 
not been in contact with cotton. 


while advantageous from the stand- 
point of facilitating tissue penetration 
is disadvantageous in increasing the 
tendency of surface-active compounds 
to be adsorbed out of solution®. 
Organisms of the genus Pseudomonas 
are among the bacteria most resistant 
to surface-active agents (Glassman® 
and Migaki and McCulloch''). Of 
these, Ps. aeruginosa is the only species 
which has been recognized to be a 
common cause of infection in man. 
Ps. aeruginosa reduces nitrates, coagu- 
lates litmus milk (Breed, Murray and 
Hitchens'), and is sensitive to poly- 
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myxin B ( Erwin, Waisbren and Kruse*, 
Frank, Wilcox and Finland‘, Jawetz*, 
Wright, Potee and Finland'® and Yow 
and Townsend"). Erwin, Waisbren 
and Kruse* infections caused 
by Ps. aeruginosa and by other species 
of Pseudomonas. Their criteria for dif- 
ferentiating Ps. aeruginosa from the 
other pathogenic species were the pro- 
duction of pigment by and the sus- 
ceptibility to polymy xin of the 
former. Their other pathogenic strains 
of Pseudomonas were achromogenic, 
resistant to polymyxin B, and_fre- 
quently sensitive to chloramphenicol. 
The organism reported herein, though 
it produces a pigment, is insensitive to 
polymyxin B and sensitive to chlor- 
amphenicol. It does not reduce nitrates 
and fails to coagulate litmus milk. For 
these reasons Pseudomonas sp. cannot 
be classified as Ps. aeruginosa. 

One previous report relating infec- 
tions with Pseudomonas to the use of 
detergents 


studied 


concerns an out- 
break of wound infections in a British 
hospital (Lowbury’® ). In this outbreak, 
Lowbury cultured “Ps. pyocyanea” 
solutions of cetyl pyridinium 
used for disinfection. On test- 
organism from the 
he noted that it would not 
when reinoculated into the 
detergent; that it was not adaptable 
to increasing concentrations of deter- 
gent; and that the addition of peptone 
water to the cultures neutralized the 
effect of the detergent. Lowbury found 
also that the corks of the contaminated 
bottles of detergent infected 
with “Ps. pyocyanea,” 
though the detergent solution in the 
bottle was still as potent as fresh solu- 
tion. He hypothesized that the cork 
reduced locally the effectiveness of the 
surface-active agent and that the solu- 
tion was intermittently contaminated 
from the cork. 


cationic 


from 
chloride 
ing the 
detergent, 


isolated 


survive 


were 
heavily 
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In order to explain fully the epi- 
demiology of the infections caused by 
Pseudomonas sp. at Kings County 
Hospital, it desirable to 
know the source organisms in- 


would be 
of the 
troduced into the solutions of aqueous 
Zephiran. The organism disappeared 
shortly after the commencement of this 
study, however, probably because of 
more frequent changing of detergent 


solutions by the nursing staff, a prac- 
tice engendered by the preliminary 
findings of the investigation. The or- 


ganism may have been introduced into 
the Zephiran solutions either in the 
pharmacy or in the wards. Clearly, 
however, the found their 
way into the canisters of Zephiran 
solution filled with 
bent cotton pledgets. There the de 
tergent inactivated by a high 
concentration of cotton, permitting the 
When an 


venous infusion was started, the 


organisms 
gauze and absor 
was 


intra 

skin 
was prepared by wiping with an inad 
vertently contaminated sponge which 
transferred the organism to the skin 
Introduction of the needle through the 
skin carried some of the 
into the Following the introduc 
tion of the bacteria, thrombophlebitis 
and septicemia occurred in some of 
the patients, particularly in those who 
were seriously ill. The 
reported here are in accord with that 
of Jawetz, who noted: “Ps. aeruginosa 
is not a common pathogen but behaves 
as an ‘opportunist, causing true infec- 
tions only under certain conditions of 
impaired host resistance*.” 

It is clear from this and from oth 
investigations that detergent solutiois 
should not be allowed to contain larve 
amounts of complex carbohydrates 01 
proteins when they are to be used as 
antibacterial agents. 

Summary. Forty instances of b: 
teremia caused by Pseudomonas s) 
following the use of materials stor d 


organism to survive. 


organisms 
vein. 


observations 


in a 
of ¢ 
loss 


tion: 
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in accidentally contaminated solutions with some forms of cellulose fibers is 
of detergent are reported. The rapid described and the potential hazard of 
loss of antibacterial activity by solu- infection from the improper use of such 
tions of Zephiran following contact solutions is emphasized. 
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SUMMARIO IN INTERLINGUA 


Bacteremia Causate Per Pseudomonas Sequente Le Uso De Materiales 
Immagazinate In Solutiones De Un Agente Cationic Active Al Superficie 


I's reportate quaranta casos de bacteremia causate per Pseudomonas (de un 
specie non definitivemente identificabile con ullo previemente cognoscite ) 
sequente le uso de materiales immagazinate in solutiones detergente que habeva 
essite contaminate accidentalmente. Es describite le rapide cadita in activitate 
bacterial que occurre in solutiones de Zephiran post contacto con alicun formas 
de fibras de cellulosa. Es sublineate le hasardo potential de infection ab le uso 
eS  incorrecte de tal solutiones. 
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By Lronarp C. Motorsky, M.D. 
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Most internists and surgeons employ 
‘proctosigmoidoscopy routinely in the 
study of patients with symptoms refer- 
able to the lower bowel. There is a 
growing trend toward incorporating 
the procedure as an integral part of 
the general evaluation of patients with- 
out specific complaints, and its value 
as a mass screening method for the 
detection of neoplastic disease in 
asymptomatic persons is reported with 
increasing frequency (Crumpacker 
et al.‘, Gianturco and Miller?, Hitch- 


cock and Aust*, Portes and Majarakis‘, 


Rider et al and Swinton*). The au- 
thors of these reports have usually 
stressed the apparent relationship of 


colonic polyps to malignant neoplastic 


disease. 

At the Kaiser Foundation Hospitals, 
a multiphasic health examination is 
available to individuals without com 
plaints. Proctosigmoidoscopy is in- 
cluded as a routine phase when the 
subject is older than 45 years. The 
data relating to positive findings in 


TABLE 1.—ANALYSIS OF 7400 EXAMINATIONS 


Male Fe male Total 
Subjects 3700 (100%) 3700 (100%) 7400 (100%) 
Subjects with single polyp 144 78 222 
Subjects with multiple polyps 93 j 27 
Total subjects with polyps 167 ( 4.51%) 84 ( 2.27% 251 ( 3.39%) 
Number of polyps found 914 (100%) 96 (100%) 310 (100% 
Configuration of polyps 
Pedunculated 82 (38.32%) 17 (48.96%) 129 (41.61%) 
Sessile 98 (45.79%) 15 (46.87% 143 (46.13%) 
(Not stated ) (34) (15.894 ) (4)( 4.17%) (38) (12.267 ) 
Size of polyps 
Less than 3 mm. 12 (19.63%) 14 (14.58%) 56 (18.07%) 
3- 5mm. 75 (35.05¢ ) 34 (35.42%) 109 (35.16%) 
6-10 mm. 48 (22.43%) 25 (26.04%) 73 (23.55% 
11-20 mm. 19 ( 8.88%) 12 (12.50% 31 (10% ) 
Over 20 mm. 5 ( 2.33%) 8 ( 8.339 13 ( 4.19%) 
(Not stated ) (25) (11.68%) (3)( 3.13% (28)( 9.03%) 
Depth at which polyps found 
Less than 5 cm. 5 ( 2.34%) 6 ( 6.25%) ll ( 3.55% 
5-10 cm. 44 (20.56% ) 90 (20.832 ) 64 (20.65% 
10-15 cm. 60 (28.04%) 30 (31.25%) 90 (29.03% 
15-20 cm. 73 (34.11%) 33 (34.38%) 106 (34.19%) 
Over 20 cm. 14 ( 6.54€) 7 ( 7.29%) ( 
(Not stated ) (18)( 8.41%) (0)( 0% ) (18)( 5.81%) 
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Molofsky: 


3,700 male and 3,700 female subjects, 
examined by a number of different 
tabulated below. 

The incidence of detectable polyps 
is shown in Table 1. Most of the 
polyps occurred singly. Multiple lesions 


observers, are 


usually numbered from 2 to 6. In 9 
rTABLE 2—SEX AND AGE DISTRIBU- 
TION OF SUBJECTS WITH POLYPS 
Age Male Female Total 
10—45 9 1] 20 
15-49 4] 17 58 
50-54 30 14 44 
95-59 py 22 47 
60-64 36 1] 47 
65-69 17 6 23 
70 or over 6 9 S 
? 3 1 4 

167 84 251 


cases, 6 or more polyps were found, 
and in a few cases an unspecified num- 
ber was observed. The forms were 
either pedunculated or sessile, neither 
configuration predominating signifi- 
cantly. In a few instances, usually of 
multiple polyps, the configuration was 
not reported. The majority of the le- 
sions measured 1 cm. or less in diam- 
eter, the largest number in patients 
of either sex being from 3 to 5 mm. 
in size. The anatomic distribution of 
he polyps in both men and women was 
remarkably uniform. Few were found 
in the rectal ampulla; most occurred 
in the upper rectum and rectosigmoid 
junction. 
The sex and age distribution of 
those subjects in whom polyps were 
found is reported in Table 2. Although 
it was intended to limit routine procto- 
si-moidoscopic examination to indi- 
vi ‘uals over the age of 45, a small 
n mber of persons from 40 to 45 years 
reuested the procedure, and the ‘find- 
ins in them are included. The data 
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with respect to 4 subjects whose age 
could not be determined from the 
record are listed at the end of the 
table. The uniformity of age distribu- 
tion among the hemidecades shown 
may be more apparent than real, since 


the over-all age distribution of the 
7,400 subjects examined was not 
available. 


Roentgen examination with barium 
enema contributed disappointingly little 
to this study (Table 3). Because 
polyps of the colon are frequently 
multiple, when a single lesion is de- 
tected through the sigmoidoscope the 
remainder of the large bowel should 
be searched for other polypoid 
growths. Relatively few follow-up 
barium enema examinations were per- 
formed this Furthermore, 
many polypoid colonic lesions are 
small, and the routine opaque enema 
is less likely to reveal them than is the 
air contrast technique. Neither tech- 
nique added significant information to 
this study. 


series. 


TABLE 3.—BARIUM ENEMA FINDINGS 


Number of Subjects 


Male Female Total 

Colon roentgenograms with 

or without air contrast 59 19 78 
Plain barium enemas 19 7 26 

Positive for polyp 1 0 1 

“Suspicious” of polyp 1 0 1 
Air contrast studies 44 13 57 

Positive 2 0 2 


The histologic types of the polyps 
subjected to biopsy are tabulated in 

Table 4. No uniform terminology and 
classification of polyp types exist. The 
following simple classification is based 
on the principle that an exact line of 
differentiation cannot be drawn in the 
biologic continuum from normal 
mucosa to frank malignancy: ° 


suggested by Dr. Melvin Friedman, Chief of the Department of Pathology, Kaiser Foun- 
mn Hospitals, Gakland and San Francisco, California. 
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1. Simple polyp (mucous polyp): 
Neoplasm composed mostly of 
mucin-producing pale cells, larger 
than those of normai rectal mu- 
cosa. The acini are larger than 
normal and may be irregular in 
shape. 


2. Adenoma (adenomatous polyp): A 
polyp composed of acini that are 
larger than those of the simple 
polyp, shows greater variation in 
size and morphology, and contain 
predominantly dark staining cells. 

TABLE 4.—HISTOLOGIC TYPES OF 
POLYPS FOUND ON BIOPSY 
Male Female Total 

Polyp (mucous polyp ) 83 31 114 
Adenoma (adenomatous 

polyp ) 60 35 98 
Papillary (villous) 

adenoma 9 
Leiomyoma 3 0 3 
Carcinoid 0 ] ] 
Lymphoid polyp 2 
Inflammatory polyp 4 ] 5 
Adenocarcinoma ] 9 3 
Miscellaneous® 2 ] 3 
(No biopsy taken 24 21 45 ) 
*Includes: 1. Mucinous material 


2. Rectal tissue with mild scarring 
and inflammation 

3. Anal tissue (pedunculated 

polyp noted grossly ) 


we 


Papillary (villous) adenoma: <A 
neoplasm showing the features 
described above, with a higher 
proportion of dark staining cells. 
The cells show varying degrees of 
atypism, and their nuclei are 
larger than those of the adenoma- 
tous polyp. Both acini (as in Type 
2) and_ papillary 
stalks are seen. 

4. Inflammatory polyp (not a true 
neoplasm): An elevation of the 
mucosa caused by an increase in 
stroma and by the presence of 
inflammatory cells (for example, 
granulation tissue ). 


pr ocesses or 
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Adenocarcinoma 

The great majority of the lesions ob- 
served in this series were either simple 
polyps or adenomas, with slight pre- 
dominance of the former. Frank ma- 
lignancy occurred rarely among the 
asy mptom: itic individuals examined. 
Biopsy of the polyp was not performed 
in 45 subjects, of whom failed 
to return for this recommended _pro- 
cedure; 


some 


others were due to undergo 
it at the time the data were compiled. 
In a few instances a polyp was re- 
ported initially but was not found on 
repeat examination. This phenomenon 
will be discussed in conjunction with 
Table 5 

The records of only 61 follow-up 
examinations, made to re- 
moval of polyps, were available (Table 
5). In 42 of these, no polyp was aoe 
in 19 (approximately one-third ) 
rence was 


, recur- 
observed. The histologic 
classification of the recurrent lesion 
often differed from that of its prede 
cessor. Ten small polyps, not subjected 
to biopsy, could not be identified on 
repeat inspection. Apparent dis: appear- 
ance of small polyps is by no means 
unusual. Although it is 
assumed that some tiny excrescences 
may undergo autoamputi ition, it is 
more likely that the projection origi 
nally believed to represent a_ polyp 
was actually a mucosal fold seen on 
end, or prominence due to muscular 
hypertonus with localized redundanc 
of the mucous membrane. 

Summary. The records of the co 
sigmoidoscopic examinations of 7,40! 
asymptomatic individuals over the ag 
of 45 and equally distributed by se 
were studied. Polyps were de tected i 
3.39% of the patients (4.51% of the met 
2.27% of the women). The incidenc 
of pedunculated and sessile configur: 
tions was approximately equal. Mos 
of the lesions were small, the greates 
number being from 


generally 


3 to 5 mm. i 
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diameter. The largest number occurred 
in the upper rectum and rectosigmoid 
area. Roentgen studies of the colon, 
when performed, did not contribute to 
the discovery of additional lesions. 
\lost of the lesions were mucous polyps 
and adenomatous polyps. Nine villous 


adenomas and three frank adenocarci- 
nomas were found. Lesions recurred 
in approximately one-third of the pa- 
tients with initial polyps. The value 
of routine proctosigmoidoscopic exami- 
nations in asymptomatic individuals is 
evident. 


rABLE 5.—DATA ON SUBMITTED FOLLOW-UP STUDIES 


Male Female Total 


lotal subjects with follow-up sigmoidoscopies after removal of polyp 45 16 61 
Subjects with negative examination on follow-up 31 11 42 
Subjects with polyps found on follow-up 14 5 19 

Mali Male Female 
A P>P AoA 
P>P>P AoA 
A> A> CaP P>V+Ca A>P 
V-A A> A> A> A> O 
V-V>Ca 

Subjects with polyps on initial examination not biopsied and no polyp 

found on follow-up examination 7 3 10 

\ = adenomatous polyp. P = mucous polyp. V = villous adenoma. Ca = carcinoma. 
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SUMMARIO IN INTERLINGUA 


Proctosigmoidoscopia Como Parte Routinari De Un Programma Multiphasic 


Esseva studiate le dossiers del examine proctosigmoidoscopic de 7.400 


idividuos asymptomatic de plus que 45 annos de etate. Le representation del 
‘10 sexos esseva equal. Polypos esseva detegite in 3,39% del patientes (4,51% 
‘| masculos; 2,27% del femininas ). Le incidentia del configurationes pedunculate 
sessile esseva approximativemente equal. Le majoritate del lesiones esseva 
icre. Le gruppo con diametros de inter 3 e 5 mm esseva le plus grande. Le 
‘us grande numero occurreva in le recto superior e in le area rectosigmoide. 
udios roentgenographic del colon, in tanto que tales esseva effectuate, non 
atribueva al discoperta de lesiones additional. Le majoritate del lesiones 
eva polypos mucose e polypos adenomatose. Esseva trovate 9 adenomas villose 
tres adenocarcinomas decidite. Recurrentia del lesiones esseva notate in circa 
tertio del patientes eon polypos initial. Le valor de proctosigmoidoscopia 
itinari in le examine de individuos asymptomatic es evidente. 
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THE 


EFFECT OF MEPROBAMATE 


(EQUANIL) ON 


BRAIN-DAMAGED PATIENTS 


By C. H. Carter, M.D. 


CHIEF PHYSICIAN, FLORIDA FARM COLONY 


\ SUBSTANTIAL percentage of patients 
institutionalized for neuromuscular dis- 
orders have organic lesions of the brain. 
Cerebral _ pi alsy alone is reputedly re- 
sponsible for at least 6% of all stippled 
children in this country (Gillette® 
Hansen® estimates that 2.2 births per 
1000 can involve cerebral brain dam- 
age. More than 500,000 persons suffer 
cerebral palsy in the United States, 
according to a recent report ( Deaver* ) 
To this number must be added those 
cases of epilepsy resulting from bra ain 
damage, and the untold number of i 
dividuals whose 
nervous system dysfunction manifests 
itself organic psy- 
choses or aberrant behavior patterns. 

Damage to a specific area, or areas, 
of the brain is recognized more often 
than formerly. With better and more 
accurate diagnosis, and because of nor- 
mal population growth, institutions can 
expect a steadily increasing number of 
patients with brain dam: ige. Vastly ex- 
panded training and rehabilitation pro- 
grams will thus be required if present 
therapeutic techniques are employed. 

Many institutions will not be pre- 
pared to undertake such expansion. 
Considering the budgetary proble ms 
attending any proposed expansion, 
there is little doubt that crowded wards 
and cottages probably will become a 
more frequent rather than a less fre- 
quent problem. 

The prospect is sobering. Even more 
disheartening has been the relatively 
few brain-damaged patients who are 
greatly aided by any form of treatment, 
whether it be physiotherapy, psycho- 


cerebral or 


largely in chronic 
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therapy, or chemotherapy. For each 
patient successfully trained or rehabili 
tated and released to society, perhaps 
been institutionalized. 

Obviously, new 


dozens have 
therapeutic 
investigated. But 
an alternate is improving the efficiency 
of present techniques. The latter course 
offers more immediate results, and is 
the primary approach at Florida Farm 
Colony. 


proaches should be 


Treatment. of patients with organic 
brain lesions poses two primary prob 
lems: (1) how to design a program 
that will benefit not only those mildly 
disabled, but also those severely af- 
flicted, (2) how 
progress. The first presents more diffi 
culties. In cerebral palsy, for example, 
spasticity can so severely disorganize 
the patient that he cannot control his 
muscles sufficiently to derive any bene 
fit from phy siother: apy. Psychother: apy 
to cite a kindred situation, is next t 
useless in the hyperactive patient rest 
lessly moving from one end of the 
cottage to another. Aggressive or with 
drawn patients, engrossed in their ow: 
egos, can present even more difficulties 
to the psychiatrist. 

Separate solutions have been ad 
vanced to both problems: those o 
aberrant behavior patterns and neuro 
muscular disorders. Muscle relaxan 
drugs have found some acceptance i) 
patients with athetosis, spasticity 
rigidity, or tremor. Both Smith™ an 
Mautner’! summarize the _properti: 
and effects of a number of muscle 
relaxing agents. In our experience, how 
ever, results 
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such drugs are variable, and undesir- 
able side effects can often appear. 

In patients presenting agitated or 
abnormal behavior associated with or- 
ganic brain damage, the barbiturates 
have been favored therapeutic agents 
in the past (Bender and Nichtern*). 
With introduction of the ataraxics, how- 
ever, it became possible to calm agi- 
tated behavior without encountering 
the stupor and other untoward effects 
often attending use of hypnotic drugs. 
Rauwolfia alkaloids (Carter*, Harris 
and Rowley!” and Kugelmass!*) and 
phenothiazine derivatives (Carter and 
Maley?) have been successfully em- 

\lthough some investigators have re- 
ported muscle relaxation following ad- 
ministration of certain phenothiazine 
derivatives (Basmajian and Szatmari' ) 
the class of drugs is not generally noted 
to clinically possess this property 

Gibson, Bluestone and Lowman’). 
Indeed, isolated cases of neurotoxic 
reactions have been reported (Hol- 
lister'') including seizures, spastic 
torticollis, tonic spasms, and choreiform 
movements, as well as symptoms closely 
resembling classic Parkinsonism. Among 
the muscle-relaxant agents, those drugs 
that also tranquilize are with certain 
exce ptions either of short-lived activity 
or can cause undesirable side effects. 

\Meprobamate® is mephenesin 
derivative. It possesses both skeletal 
iiuscle-relaxant and ataractic prop- 
erties  (Berger*, Litchfield" and 
\azuka'’). Unlike many therapeutic 

ents employed in neuromuscular or 
rental disorders, its level of toxicity 
is quite low, and side effects other 
tin drowsiness are extremely rare 

hl'®). Perlstein'® had administered 
u to 1600 mg. daily to children with- 
untoward effects. There are re- 
p ‘ts of meprobamate usage in adult 


leprobamate (Equanil) was supplied for 


ia, Pa. 
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regimens beyond 4800 mg. daily for 
24 months and longer. 

By virtue of its dual activity, it ap- 
peared that meprobamate might prove 
efficacious among certain types of 
brain-damaged patients at Florida 
Farm Colony: (1) one group with 
neuromuscular disorders, — including 
athetosis, spasticity, ataxia, and paraly- 
sis agitans; (2) a second group with 
behavior problems, ranging from mild 
anxiety and tension over a handicap to 
frank psychose s; and (3) a third group 
combining the more severe features of 
both conditions. 


Plan of Study. Florida Farm Colony ac- 
cepts brain-damaged patients of all ages. 
Children naturally predominate. At present, 
the institution treats more than 1,400 patients. 
Most are mental defectives; some of these 
could) maintain themselves in society, were 
it not for the neuromuscular damage also 
present. 

Many patients demonstrate aberrant be- 
havior, including (1) aggressiveness, (2) 
frequent temper tantrums, (3) hyperactivity, 
(4) headaches, dizziness or hypertension of 
emotional origin, or any combination of these, 
(5) depression or withdrawal, (6) persistent 
crying spells, (7) inability to concentrate, (5) 
self-mutilation, and (9) chronic masturbation. 
Some individuals are irrational when upset. 
Almost all manifest some degree of anxiety- 
tension. Once diagnosed, psychotics do not re- 
main at Florida Farm Colony; virtually all 
less severely disturbed patie nts are accepted. 
Most common neuromuscular disorders are 
represented among our institution’s popula- 
tion of 1,400. 

For this study, 105 patients were chosen. 
The only criterion was brain damage demon- 
strable by abnormal electroencephalographic 
tracings. Among many patients in the series, a 
history of natal, neonatal, or postnatal trauma 
could also be elicited from family or hospital 
records. Severity of disorder varied widely. 
No patient was new to the institution, and 
all had received appropriate but conventional 
therapy for at least 6 months prior to admis- 
sion to the study. 

Patients were classed in five groups: (1) 
47 cases in whom behavior problems _pre- 
dominated, (2) 35 cases of athetoid cerebral 


this study by Wyeth Laboratories, Inc., Phila- 
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palsy, (3) 15 cases of spastic cerebral palsy, 
(4) 4 cases of paralysis agitans (Parkinson- 


and (5) 4 cases of hy peractivity. Table 
1 lists those groups, and presents pertinent 


data about each. 

Meprobamate was the only tranquilizing 
agent administered during the study. Of 105 
patients, A 
drug therapy the 22 
athetoid o1 cerebral palsy patients 
who had taken one or more of the following 
drugs 


other 
were 


had previously received 
Seventeen of 


spastic 


mephenesin plus glutamic acid, reser 
tablets or 
methadione, 


pine elixir, chlorpromazine, tri- 
and diphenylhydantoin sodium 
While all of these drugs had been withdrawn 
gradually before the study began, previously 
physiotherapy or 

unchanged through 


introduced psychotherapy 


continued the mepro- 


bamate regimen. 


TABLE 
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Evaluation of matter of 
clinical judgment. Agitated and emotionally 
disturbed patients were adjudged by the fol 
lowing (1) results of psychiatric 
evaluation, and after therapy; (2 
reports by ward and cottage attendants; (3 
results of physical 
certain patients, such as 


response was a 


criteria: 
before 


revealing 
those pre 


examination 
among 
viously classed as self-mutilating ). 

In the athetoid group, criteria were (J 
remission or reduction of the typical vermicu 
lar movements and associated ‘symptoms, and 
(2) improved behavior pattern, where aber 
ration existed prior to therapy. 

Improvement among spastic cerebral palsy 
clinical evaluation 
including specific attention to the magnitud: 


cases Was judged by (1) 


of the stretch reflex in spastic muscle group 


(2) observations by the therapist of changes 


AMONG 105 


BRAIN-DAMAGED PATIENTS 


Median Outstanding 


Diagnosis No. Pts Age 
Aberrant personality 
patterns 47 20 
Athetoid cerebral palsy 35 14 
Spastic cerebral palsy 15 8 
Parkinsonism 
Hyperactivity 
105 18 


Prior to institution of therapy, each patient 
had complete and 
neurologic examination as well as a_psychi- 
atric evaluation. Severity of patient symp- 
toms was defined for patient before 
the study began. 


undergone a physical 


each 


Dosage of meprobamate was adjusted to 
the individual needs of each patient, and was 
based on a clinical appraisal of severity of 
symptoms. The goal was optimum improve- 
ment without drowsiness. In 12 cases, the drug 
was administered four times daily; the re- 
maining patients received meprobamate three 
times daily. The predominant daily dose was 
1200 mg., and ranged from 400 mg. to 
3600 mg. Table 2 lists dosages. Neither age 
nor body weight entered into calculation of 
“One 6-year-old athetoid re- 
ceived 2400 mg. meprobamate daily continu- 
ously for 14 months, ; 


de sage. 


Remission of Symptoms, 
Cumulative Response 


\larked Moderate Partial 
Si 78 94 95 
13 60 97 100 
27 10) 80 100 
95 100 
75 100 

1] 64% 90% 


in speec h, feeding or ambulation patterns, a 
(3) behavioral response. 

Improvement following meprobamate ther 
apy felt significant (1) 
physiotherapeutic or psychotherapeutic te: 
niques previously employed had resulted in 
notable patient improvement, and (2) 
chemotherapy given earlier had proved sat 
factory. Any improvement was desirable a 
represented progress. 

Clinical tabulated as o 
standing, marked, moderate, partial, poor, oF 
The “outstanding” 
only to patients demonstrating complete 
mission, or more than 90% remission, of sy1 

Marked more tl 
remission of moderate 


was because 


response was 


none. term was app! d 


toms. 


75% 


response means 
symptoms; 
ferred to 50 to 75% symptomatic remissi 
and partial to 25 to 50% remission. Less t! 
25% improvement was considered poor. 
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Results. Table 1 gives over-all re- 
sponse to meprobamate therapy. Only 
one patient (an emotionally disturbed 
individual) showed no improvement. 
In 2 cases, medication was withdrawn 
because of poor response. Some evi- 
dence appeare ‘d that vounger pi atients 
tended to respond better than older 
patients. Females 
showed outstanding clinical 
than males (51% versus 35%); however, 
difference between sexes virtually dis- 
appeared when moderate or better re- 
sponse was the criterion. 

No other drug tested has given bet- 
ter results than meprobamate among 
patients of this type in this institution. 

BEHAVIORAL PROBLEMS (47 CASES). 
Clinical response among patients with 
behavior problems was almost univer- 
sally excellent. The 
emotionally upset 
most effective ‘ly. 


more freque »ntly 


response 


controlled 
defectives 


drug 
mental 


Among 47 emotion: uly upset patients, 
128 separate behavioral ‘disturbances 
were tabulated. All patients respond- 
ing to meprobamate did so within 48 
hours of initiating therapy. 

In 19 cases, the ataraxic was rapidly 
withdrawn over a several day period 
after 3 to 4 weeks of continuous treat- 
ment. Nontranquilizing medication was 
continued unchanged. Physiotherapy 
and psychotherapy schedules and 
routines were not altered. Every effort 
was made reasonably to assure that 
environmental conditions remained 
stable, and that no lessening in staff at- 
tentiveness occurred. 

Within 48 hours of the last mepro- 
bamate dosage, behavioral disturbances 
had recurred in 14 of 19 patients. Re- 
administration of meprobamate brought 
the same level of behavioral improve- 
ment as the first course of medication. 
Three mild to moderately disturbed 
patients have remained free of ab- 
normal symptoms for one year follow- 
ing withdrawal of me probam: ite. All 3 
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received 400 mg. three times daily, and 
were 17 vears ot age or less; 2 were 
females. 

ATHETOID CEREBRAL PALSY (35 CASES ) 
Clinical response among 35 athetoids 
was extremely satisfactory. In m: iny pa 
tients, me probi mate acted as a specific 
agent; its administration was promptly 
followed by relaxation and almost com 
plete disappearance of athetoid move 
ments. Where patients previously had 
been too severely stricken to benefit 
from physical ther: apy, meprobamat 
brought about sufficient relaxation to 
enable resumption of the full rehabili 
tation program. This response should 
significantly shorten the course of ther 
apy among these patients. 

Table 1 shows over-all response to 
meprobamate therapy among 35 athe 
toid patients. Meprobamate was tem 
porarily withdrawn in 6 cases; within 
1S hours previously existing symptoms 
returned. Readministration of the drug 
again brought prompt control. 

SPASTIC CEREBRAL PALSY (15 CASES 
All spastic patients derived some ben 
fit from meprobamate therapy. Eleven 
children to other treat- 
ment have done well on meprobamat 
all are 


unresponsive 
relaxed, and remain alert 
(Among 10 patients with feeding prob- 
lems, 8 have shown dramatic improv: 
ment, feed themselves, 
previously impractical operation. 

OTHER BRAIN DAMAGED PATIENTS (5 
cases ). Three of 4 patients with paraly- 
sis agitans improved moderately on 
meprobamate. A fourth patient showed 
a partial response to 2400 mg. dai 
but appeared over-sedated; on 1200 
mg. daily no drowsiness was seen, bit 
neither did symptomatic improvemet 
appear. 

All 4 hyperactive patients of brai 
damaged origin showed a moderate r 
marked response to meprobamate. 

MISCELLANEOUS INSTITUTIONALIZED I 
TIENTS (27 Cases). Six patients w 
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neuromuscular disorders of idiopathic 
origin responded at least moderately 
well to meprobamate. Fourteen insom- 
niacs, some of whom also were emo- 
tionally disturbed, showed marked to 
outstanding response to meprobamate; 
the drag was particularly useful in 
abolishing nightmares and night ter- 
rors, as Well as dreams. Four cases of 
backache responded markedly well. 
Meprobamate, administered S00 mg. 
three times daily for the 5 days pre- 
ceding menstruation, greatly reduced 
severe dysmenorrhea in 2 patients. One 
case of emotionally induced asthma 
responded excellently; the patient felt 
meprobamate, 400 mg. three times 
daily, prevented many attacks; in the 
opinion of the clinician, attacks not 
only were less frequent, but also were 
lighte 

sipe EFFECTS. No side effects other 
than drowsiness were noted. Eleven 
cases of drowsiness developed. The re- 
action appeared to depend upon the 
individual patient tolerance to the 
drug rather than dosage level. In most 
cases, reducing the dose slightly abol- 
ished drowsiness while retaining im- 
provement. 

Frequent blood tests and urinalysis 
revealed no untoward effects from con- 
tinuous meprobamate therapy extend- 
ing in some patients to 24 months. 

COMMENT. The tabulated results fail 
to reflect an equally significant attribute 
! meprobamate therapy. The following 
' case histories define the quality: 


Case Reports. case 1. A 22-year-old white 
man was seen with brain damage, veri- 
| by electroencephalograph. She was diffi- 
it to handle and virtually untrainable be- 
se of her hyperactivity and very short 
ention span. Placed on 400 mg. meproba- 
ite three times daily, the patient quieted 
thin 24 hours. She has progressed steadily 
ler therapy and now tolerates training. Her 
ention span has markedly increased. For 
first time, it has been possible to enter 
in school. Some progress is apparent in 
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social adjustment. Her improvement continues. 

case 2. An 18-year-old white man was 
seen with severe athetoid cerebral palsy. 
Constant muscle motion prevented benefit 
from physiotherapy. Previous treatment with 
reserpine or mephenesin plus glutamic acid 
proved ineffective. These drugs were with- 
drawn and meprobamate substituted at 400 
mg. three times daily. Athetoid motions and 
associated symptoms diminished about 75%. 
The patient now partakes of the regular physi- 
cal therapy regimen, and for the first’ time 
shows progress. 


While these two cases are not fully 
representative of the series, most pa- 
tients demonstrated similar improve- 
ment within the limits of their abilities. 
It becomes apparent that at least for 
selected patients meprobamate is a 
specific agent for control of their neuro- 
psychiatric or neuromuscular condition. 
In 22 cases where prior chemotherapy 
had proved unsatisfactory, 19 patients 
nonetheless showed a good response to 
meprobamate; response among 9 of 
these was outstanding. 

In meprobamate we have one agent 
that can effectively control emotional 
upset, aberrant behavior, and neuro- 
muscular dysfunction. The advantages 
of orally administering one chemical 
compound instead of many must not be 
exploited. However, the benefits of 
such a simple and effective chemo- 
therapeutic regimen can be expected 
to reflect themselves in (1) heightened 
patient ame nability to training; (2) 
more efficient use of physical therapy 
facilities and programs; and (3) an 
improved patient attitude. 

Summary. Meprobamate is a neuro- 
psychiatric drug of high merit in the 
symtomatic treatment of patients with 
organic lesions of the brain, and in 
our study it proved the drug of choice 
in selected patients. Meprobamate was 
administered to 105 institutionalized pa- 
tients with varying degrees of brain 
damage, which manifested itself in be- 
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havior problems distinct from or asso- 
ciated with athetoid or spastic cerebral 
palsy. No other drug was given during 
the study. More than 80% of the spastic 
and 97% of the athetoid patients re- 
sponded with at least moderate re- 
mission of their neuromuscular symp- 
toms. Behavioral problems almost van- 


erately relieved in 97%. Improvement 
was maintained over a 2-year period 
while medication continued at dosages 
of up to 3600 mg. daily. Many patients 
improved sufficiently to benefit from 
physiotherapy or psychotherapy for the 
first time. The only side effect noted 
was drowsiness, and this occurred only 


ished in 57% of the cases and were mod- in 11 patients. 
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SUMMARIO IN INTERLINGUA 
Le Effecto De Meprobamato (Equanil) in Patientes Con Lesiones Cerebral 


Meprobamato es un droga neuro-psychiatric de grande merito in le tractamento 
symptomatic de patientes con lesiones organic del cerebro. In nostre studio illo 
se provava le droga de election pro certe patientes selegite. _Meprobamato 
esseva administrate a 105 patientes institutionalisate con varie grados de lesion 
cerebral, manifeste in problemas de comportamento que esseva distincte de 
paralyse cerebral athetoide o spastic o que esseva associate con tal paralyse. 
Nulle altere droga esseva administrate durante le curso del studio. Plus que 
80% del patientes spastic e 97% del patientes athetoide respondeva con al minus 
moderate grados de remission de lor symptomas neuromuscular. Problemas 
de comportamento quasi dispareva in 57% del casos e monstrava un alleviamento 
al minus moderate in 97%. Le melioration esseva mantenite durante un periodo 
de 2 annos, con continuation del medication in dosages de usque a 3600 mg per 
die. Multes del patientes beneficiava sufficientemente pro poter derivar profit 
ab physiotherapia o psychotherapia pro le prime vice. Le sol effecto lateral 
notate esseva somnolentia, e isto occurreva in solmente 11 patientes. 
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Tue usefulness of reserpine in the 
treatment of hypertension, both in the 
long term situation and in hypertensive 
been well demon- 
strated ( Hafkenschiel and Sellers? and 
Hughes, Moyer and Daeschner*). For 
the last several years considerable 
interest has shown better 
understanding the hypotensive activity 
of this drug, but its mode of action 
is still not clear. One suggestion has 
been that cardiac output is lowered, 
but this has not been substantiated 
( Hafkenschiel and Sellers*, MacQueen, 
Doyle and Smirk’, Moyer’, Moyer, 
Hughes and Huggins® and Tuchman, 
Sletton and Crumpton’). Other au- 
thors have reported that reserpine 
produces cutaneous vasodilatation ( Mc- 
Queen, Doyle and Smirk’, Samuels"! 
ind Trapold, Plummer and Yonkman"*), 

In an effort to shed some light on 
the possible mechanisms of action, it 
‘(ppeared worthwhile to directly meas- 
re cutaneous blood flow in response 
0 parenteral administration of reser- 
‘ine. By this method, it was hoped to 
‘ctermine if the hypotensive effects of 


emergencies, has 


been 


°Present address: 


Reserpine generously supplied by Ciba Co. 


the drug were associated with altera- 
tions in vasoconstrictor tone. 


Materials and Methods. Twelve patients, 
11 of whom had no appreciable peripheral 
vascular abnormalities, as judged clinically, 
were studied with the intramuscular injec- 
tion of 2.5 mg. of reserpine.t The series 
includes 5 normotensives and 7 hypertensives. 
The studies were carried out in a temperature 
controlled room, under reproducible circum- 
stances. The protocol was so designed that 
the patients were brought fasting to the 
laboratory on the first day for control studies, 
and recalled on the second day for repetition 
of the same studies 4 hours after the injec- 
tion of reserpine. 

Digital blood flow was measured by the 
venous occlusion plethysmographic method 
of Simeone et al.!2. Brachial artery blood 
pressures were estimated by auscultation, and 
mean blood pressure was calculated as one- 
half the sum of the systolic plus the diastolic. 
A rough estimation of “peripheral resistance” 
in arbitrary units was made by dividing 
mean blood pressure by blood flow 
(Kowalski et al.5). Heart rate was obtained 
by pulse volume count on the records. In 
all cases, the average of many determinations 
was made. Toe blood flow, which can be 
considered to be almost entirely cutaneous 
blood flow, is expressed in ml. per 100 ml. 
of part per minute of time. 

After bilateral resting blood flows, mean 


Jersey City Medical Center, Jersey City, New Jersey. 
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{ 
TABLE 1—BLOOD FLOW AND “PERIPHERAL RESISTANCE,” RESTING, ; 
FOLLOWING RESERPINE AND AFTER NERVE BLOCK, (H) HYPERTENSIVE, 
(N) NORMOTENSIVE 
Blood Flow (ml./100 ml./min.) “Peripheral Resistance” 
4 Hours 4 Hours 
After Following After Following 
2.5 mg. Post. Tibial 2.5 mg Post. Tibial 
Patient Resting Reserpine Nerve Block Resting Resé rpine Nerve Block 
RC (H) 0.75 1.70 24.5 207 9 6 
RR (H 0.38 0.88 2.4 174 200 69 
JK (H) 0.69 2.63 6.3 275 16 23 
0.55 3.33 
(BH) 0.52 0.9] 302 222 1S 
0.38 0.68 
WB (H 0.12 1.78 26.1 695 64 5 
0.19 1.88 
RS (H) 0.35 1.60 9.5 130 168 18 
HH (H) 1.60 3.70 6.4 90 14 24 
1.56 3.10 
0.55+.13 2.91+.43 11.2 3932-75 10 32 28 
EW (N) 1.02 2.73 5.0 94 x0 19 
0.97 2.35 
AC (N 0.22 1.21 1.4 497 69 20 
0.30 2.24 
HC (N 0.32 1.85 6.2 213 14 13 
0.38 5.50 
CL (N 1.42 5.16 9.0 78 19 13 ; 
1.56 5.21 
RD (N) 0.99 1.10 10.8 96 55 ) 
0.95 1.60 
0.81+.15 289+.54 7.1 182+66 37+11 15 
TABLE 2—MEAN BLOOD PRESSURE AND PULSE RATE. RESTING AND FOLLOW 
ING RESERPINE, (H) HYPERTENSIVE. (N) NORMOTENSIVE 
\fean Blood Pressure Pulse Rate 
4 Hours { Hours 
After 2.5 mg After 2.5 mg blood 
Patient Age Resting Reserpine Resting Reserpine re 
RC (H) 33 155 99 66 70 epi. 
RR (H) 45 180 176 6] 65 “ay: 
JK (H) 32 151 142 83 73 block 
T] (H) 19 157 151 77 85 
WB (H) 18 32 120 76 73 mee 
RS (H) 31 193 185 68 68 AE 
HH (H) 56 145 135 80 84 
159+8 144+1] 73 74 ve 
EW (N) 31 9] 70 75 78 i I u 
AC (N) 32 94 84 68 82 
HC (N) 46 8] 77 83 68 : forine 
CL (N) 25 121 99 83 86 or 
RD (N) 31 93 89 72 78 ty 
96 +7 84+5 76 78 
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CUTANEOUS BLOOD FLOW 
RESTING AND AFTER 25MG. RESERPINE 
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RESTING 


HYPERTENSIVES 


Fig. 


od pressures and pulses were obtained, 


nilateral posterior tibial nerve block was 

formed (the completeness of which was 

ermined by loss of painful sensation along 
distribution of the nerve). The nerve 
ks were performed by the infiltration 

ipproximately 5 ml. of 2% procaine and 
ironidase around posterior tibial 
at the medial malleolus. 


Nesults. BLoop FLow. Using simulta- 
us bilateral measurements when 
sible, 11 blood flows were per- 
ied on hypertensive patients. 
re was no significant difference be- 
n the normotensive and hyperten- 


AFTER RESERPINE 


AFTER RESERPINE 


RESTING 


NORMOTENSIVES 


TABLE 3.—POSTURAL HYPOTENSION 
FOLLOWING RESERPINE 


Patient Supine Erect Symptoms 


RC 125/78 94/56 yes 
RR 212/138 164/130 no 
JK 178/104 120/90 yes 
WB 160/98 146/98 no 
HH 175/100 148/98 no 
HC 99/62 84/54 ves 


sive resting toe blood flows. In the 
hypertensives, the average resting flow 
of 0.6 ml. increased significantly to 
2.2 ml. after reserpine. Abolition of 
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sympathetic tone by nerve block in- 
creased flow to 11.2 ml. Similar results 
were obtained with the normotensives 
where, after reserpine, flow increased 
from 0.8 ml. to 2.9 ml. Again, sympa- 
thetic blockade alone afforded a much 
larger blood flow of 7.1 ml. 

BLOOD PRESSURE. Both hypertensive 
and normal patients showed a variable 
decrease in mean blood pressure. Av- 
blood pressure fell in 
hypertensives from 159 to 144 and 
normotensives from 96 to 84 mm. Hg. 
These changes are significantly dif- 
terent. 

PULSE RATE. No significant change in 
pulse rate was observed following ad- 
ministration of reserpine. 

PERIPHERAL RESISTANCE. 
showed significant falls in “peripheral 
resistance.’ The hypertensives fell 
from 353 to 107 units while normoten- 
sives fell from 182 to 37 units. 
decreases were consistent, occurring in 
every patient. A much greater decrease 
occurred with the abolition of sympa- 
thetic nerve supply. 

SIDE EFFECTS. In the 10 pi atients eval- 
uated for side effects, postural hypoten- 
sion was the most —. occurring 
in 6 and symptomatic in 3. This was 
observed in both the hype Salas and 
normotensive patients. Conjunctival in- 
jection and nasal congestion were 
noted in 5, lightheadedness in 3, 
generalized skin flush in 2 and 
nausea in l. 

Discussion. It is evident from these 
observations that reserpine adminis- 
tered parenterally increases digital 
blood flow. The mechanism involved is 
not clear and cannot be ascertained 
from these studies. However, a consid- 
erable body of evidence has accumu- 
lated suggesting that reserpine exerts 
its hypotensive effect by diminishing 
sympathetic activity. Vasodilatation 


erage mean 


Both groups 


These 


severe 


has been observed in experimental ani- 
patients in our 
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demonstrated a_ striking cutaneous 
flush (McQueen, Doyle and Smirk’). 
Other observations, among them cen- 
tral inhibition of pressor reflexes and 
apparent par asympathetic ictivity 


in the gastrointestinal tract tend to 
support this conce pt (Bein', Kent ef 
McQueen, Doyle and Smirk’, 


P lamer et al.’°, and Tr: ipold, Plummer 
and Yonkman'*). The degree of inhibi- 
tion is far from complete as evidenced 
by further increase in blood flow after 
abolition of sympathetic nerve supply 
to the digit. This observation 
either central 
vasoconstrictor tone, 
eral activity. 

The hypotensive effect of reserpine 
was consistent in our patients, but not 


could 
inhibition of 
or partial periph 


suggest 


as impressive as previously reported 
(Hafkenschiel and Sellers? and Hughes 
Mover and Daeschner*). This may re 
flect the size of this am because 
certain patients, both hypertensive and 
normotensive, had dramatic falls in 
blood _ pressure. Reserpine would, 
therefore, seem to be another hypo 
tensive rather than an antihypertensiv 
agent, since pre-existing hypertension 
is not a requisite for a fall in blood 
pressure to occur. 

Absence of significant bradycardia, 
as demonstrated here, is not unusual 
with parenterally administered rese 
pine, perhaps because of the ties 
term of observation (McQueen, Doyle 
and Smirk*?, Plummer et al.!® and 
Stuppy and Tober'*). The bradycroti 
effect of reserpine is not a primar 
factor in lowering blood pressure sin: e 
abolition by atropine or vagectom) 
does not alter the hypotensive effec +t 
( Bein! ). 

By measuring cutaneous blood flo. 
and relating this to changes in blo d 
pressure, it is possible to achieve a 
rough estimation of cutaneous perij 
eral resistance. It is of interest tl «t 
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Moyer, in 1954, indirectly demon- 
strated a decrease in kidney peripheral 
resistance following reserpine by a 
study of renal hemodynamics*. The 
striking increase in blood flow in the 
presence of moderately lowered blood 
pressure suggests that a decrease in 
vasoconstrictor tone peripheral 
resistance may be a determining factor 
in the action of this drug. 

Summary. Twelve patients were 


studied with measurements of blood 
pressure, cutaneous blood flow and 
peripheral resistance before and after 
parenteral administration of reserpine. 

Reserpine significantly increased 
digital blood flow in both normotensive 
and hypertensive patients. A fall in 
mean blood pressure and_ peripheral 
resistance was observed in each case 
with variable changes in pulse rate. 
No side effects were observed. 
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SUMMARIO IN INTERLINGUA 
Certe Effectos Cardiovascular De Reserpina 


Esseva studiate dece-duo patientes per mesurationes del pression sanguinee, 
| fluxo de sanguine cutanee, e del resistentia peripheric ante e post le adminis- 
tion parenteral de reserpina. 
‘\eserpina augmentava significativemente le fluxo de sanguine digital in 
‘ientes normotensive e in patientes hypertensive. In omne casos esseva obser- 
e un cadita in le pression medie de sanguine e in le resistentia peripheric. Le 
rationes in le frequentia del pulso esseva variabile. Nulle effectos lateral 
eva observate. 
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LaDvur, Wroblewski and Karmen 
first reported on the diagnostic value 
of elevated serum glutamic oxaloacetic 
transaminase (SGOT) levels in myo- 
cardial infarction in 1954'*. Since that 
time there has been increasing interest 
in this as well as other chemical and 
serologic abnormalities in patients hav- 
ing sustained recent myocardial dam- 
age. Lactic acid dehydrogenase (LDH ) 
(Hsieh and Blumenthal®, White’, 
Wroblewski and LaDue*?, and Zimmer- 
man and Weinstein**), malic acid de- 
hydrogenase (MDH) (Wacher, Ulmer 
and Vallee!), aldolase (White), 
phosphohexosisomerase ( White?’ ), se- 
rum glutamic pyruvate transaminase 
(SGPT) (Chinsky, Wolff and Sherry’, 
and Wroblewski and LaDue?!2*), 
serum zinc (Wacher, Ulmer and 
Vallee’’), serum copper (Adelstein, 
Coombs and Vallee’), ceruloplasmin 
(Adelstein, Coombs and Vallee'), C- 
reactive protein (CRP) (Kroop and 
Shackman'™’), and serum complement 
(Boltax and Fischel*) are some of the 
blood constituents which may be 
altered following myocardial infare- 
tion.” Many of these tests require 
elaborate equipment and are difficult 
as well as expensive to perform. We 


have previously reported a simple, in 
expensive method for the determination 
of SGOT and SGPT (Bowers et al.*). 
LDH determinations can be done in 
the same manner. The purpose of this 
study was to follow the activity of 
these enzymes as well as the CRP and 
to compare them with the more com- 
monly used diagnostic aids in myo 
cardial infarction. Accordingly, 25 pa 
tients admitted to the Hartford Hos 
pital with the diagnosis of myocardial 
infarction were selected for detailed 
study. 


Methods and Materials:: All of the patients 
included were examined on admission ai 
followed daily by one of us. If the initial 
history and physical examination indicated 
that myocardial infarction was one of tl 
most likely diagnoses, the patient was i 
cluded in the study. ‘Two patients original 
accepted were removed from the series b 
cause of insufficient laboratory data. If px 
sible, daily determinations of SGOT, SGP 
LDH, and CRP were done for the first we 
and then every other day for another we: 
Multiple leukocyte counts and erythrocy 
sedimentation rates were obtained, and set 


electrocardiograms were taken in all cas 
A total of 681 enzymatic and 205 Cll 
determinations were done in the 25 caases 
The SGOT, SGPT, and LDH determi: 
tions were performed at 37° C. in t 


McAllister-Bicknell adapted photometer. 1 


) 


* Hereafter these abbreviations will be used when referring to enzymes. 
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units of activity are those described by 
Karmen!®, Values over 40 units for SGOT 
ind SGPT and over 250 units for LDH are 
usually considered abnormal in this labora- 
tory. 

The CRP was determined according to the 
method of Anderson and McCarty?. Results 
were read on a scale from 0 to 4 plus. Any 
value greater than 0 was considered a posi- 
tive reaction. 

The erythrocyte sedimentation rate (ESR) 
was done according to the Westergren meth- 
od. The normal value for men is 2 to 20 
mm. per hour and for women 2 to 30 mm. 
pe r hour. 

All electrocardiograms were interpreted by 
one of us (PHT). The results of the serial 
tracings were classified as follows: 

Class 1; Diagnostic of myocardial infare- 
tion with QRS and T wave 
changes 

Class Il: Indicative of myocardial infare- 
tion with T wave changes only 

Subgroup A: unconfirmed by necropsy 
Subgroup B: confirmed by necropsy 

Class Il: An abnormal electrocardiogram 
which did not allow the diagno- 
sis of myocardial infarction and 
did not suggest another etiologic 
diagnosis such as acute pericar- 
ditis, pulmonary embolism, and 
others 

Class IV: A normal electrocardiogram 

An oral temperature of greater than 99.6 
I. was considered a febrile response. 


Results. Patients in this study were 
divided into three groups according to 
the following classifications: 

Group |: Definite infarction, elec- 

trocardiogram Class I or 

I. 

Group Il: Probable infarction. 
Electrocardiogram in 
Class IIT or IV. 
A characteristic curve 
of abnormal SGOT 
activity which showed 
an early rise followed 
by a gradual return 
to normal. 
III: No infarction. 

Electrocardiogram in 
Class III or IV. 
No curve of abnormal 
SGOT activity. 
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Using these criteria, 17 of the pa- 
tients had a definite infarction (Group 
I), 5 had a_ probable infarction 
(Group IL), and 3 did not have an 
infarction (Group IIL). Six of the pa- 
tients, all of them in Group I, expired, 
and necropsy confirmed the diagnosis 
in each instance. 

With myocardial infarctions experi- 
mentally produced in dogs, Nydick, 
Wroblewski and LaDue'* showed that 
elevations of SGOT occurred only with 
histologic evidence of myocardial ne- 
crosis. The consensus of the literature 
is that the virtue of the SGOT lies in 
its ability to indicate myocardial necro- 
sis and that it is extremely useful when 
the electrocardiogram, for any of a var- 
iety of reasons, does not demonstrate 
infarction (Chinsky and Sherry’, 
Conrad*, Kattus, Waternabe and 
Semerson'!, LaDue', and Moore et 
al."°). Therefore, it has become the 
practice of many physicians to treat 
patients who have had chest pain, 
nondiagnostic electrocardiograms, but 
characteristic transaminase elevations 
as having myocardial infarction. The 
conclusions of this paper are based 
on the assumption that characteristic 
elevations of SGOT, in the absence of 
other demonstrable causes of high ac- 
tivity, mean myocardial infarction. 

Table 1 summarizes the results of 
the tests obtained in these patients. 
One patient who did not have a myo- 
cardial infarction showed repeated 
elevations of the SGOT, but the nature 
of the curve and other tests (especially 
the SGPT and CRP) pointed to a tissue 
other than the myocardium as_ the 
source of the increased SGOT activity. 
Nineteen of the 22 patients had ele- 
vated levels of LDH with a curve 
similar to that reported by others 
(Hsieh Blumenthal®, White?®, 
Wroblewski and LaDue”?, and Zimmer- 
man and Weinstein**). None of the 
patients without infarction had ele- 
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vated levels of LDH. Eleven of the 
patients with infarctions had elevated 
SGPT activity at some time during the 
hospital course. Twenty of the 21 with 
mvocardial infarctions who had serial 
CRP’s had repeated strongly positive 
reactions. The one patient who did not 
have repeatedly positive CRP’s did 
have a single determination of 1+. 
Eleven of the patients had a class | 
electrocardiogram, and 6 others had 
a class IL electrocardiogram. Thus, 17 
of the 22 had an electrocardiogram 
which, in this hospital, is usually con- 


TABLE 1.—SUMMARY OF 


Number ¢ 


Group SGOT LDH SGPT 
Definite 
Infarction I 17 15 9° 


17 cases 


Probable 


Infarction II 5 4 l 
5 cases 
No 
Infarction Ill ] 0 ] 
3 cases 


sidered to be diagnostic of myocardial 
infarction. 
cyte response. One of the patients 
without infarction also had leukocyto- 
sis. An elevated ESR was noted in 
18 of the 22 patients with infarction 
but also in 2 of the 3 without infarction. 
Seventeen of the 22 patients had a 
febrile Fever was absent in 
all patients without infarction. There 
were no pi atients who sustained a myo- 
cardial infarction who did not have 
an elevation of at least one of the time- 
honored criteria, namely, leukocyte 
erythrocyte sedimentation rate 
or temperature. 


response. 


count, 
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1 additional case had 1 borderline dete 


Eleven manifested a leuko- . 


June, 1958 
Discussion. The data provided by 
the intensive method of study utilized 
in this series yields a number of inter- 
esting points. " The typical, uncompli- 
cated myocardial infarction follows a 
rather uniform pattern. The SGOT, 
LDH, and CRP rise abruptly, usually 
within the first 24 hours following the 
infarction. SGOT returns to normal in 
3 to while the LDH may re- 
main elevated for a day or two longer 
The CRP is the last to return to normal. 
SGPT 
following 


5 davs, 


shows minor, if any, rise. The 


illustrated in Fig. 1, 


Case, 


LABORATORY 
INFARCTIONS 


DATA IN 25 SUSPECTED 


»f Patients with Abnormal Levels of: 


EKG WBC 


CRP Fever 
15/16 IIA— 4 S 16 13 
2 
5 ii — 5 3 9 } 
0 iW = 3 2 0 
rmination. 
demonstrates these ty pical changes 


occurring in 
dial infarction. 


uncomplic: ated myocar 


Case Report. A.K. (H.H. 89-45-37). 
54-year-old white man, was admitted becaus 
of chest pain. He had been well until tl 
day of admission when he experienced tl 
sudden onset of severe anterior chest pai 
with radiation into the left arm 
with marked dyspnea and nausea. H 
physician found him to be acutely ill wit 
a normal blood pressure but frequent extr 
. Otherwise the 
mal. Initial laboratory 
15,000; ESR, 38; SGOT, 214; LDH, 47 
SGPT, 41; and CRP, 2+. Serial electroca 
diograms revealed posterior-apical myocardi 
infarction (Class I 


associat: 


examination was m 
studies were: WB( 
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except for fever during the first 4 hospital 
days with a peak of 101.6° F. on the third 
day. His subsequent course was uneventful. 


The LDH has been reported to be 
as good an indicator of myocardial ne- 
crosis as is the SGOT ‘(Hsieh and 
Blumenthal", White*", Wroblewski and 
LaDue**, and Zimmerman and Wein- 
stein?! ): some have claimed it to be 


44* 
3 


DIAGNOSTIC AIDS IN MYOCARDIAL INFARCTION 647 


superior (White*’). Three of our pa- 
tients with infarction had no elevations 
at any time (see Table 1). Two of 
these occurred in Group I (definite 
infarction) and one in Group Il 
(probable infarction). Thus, our data 
suggest that SGOT is a more reliable 
index of myocardial necrosis than is 


LDH. 


SGPT 


IS 


sentation of enzymatic and CRP activity in typical case of uncompli- 


cated myocardial infarction. 


lO 


specified enzymes. 


The arrows indicate the upper limits of normal for the 
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It has also been stated that a ma- 
jor advantage of the LDH was that it 
remained elevated for a longer time 
than the SGOT (White?’). Therefore, 
in patients coming under observation 
late in the course of their illness, it 


TABLE 2.—NUMBER OF DAYS LDH 
ELEVATED LONGER THAN SGOT IN 
16 UNCOMPLICATED CASES 


Days 
Number 

of 1781213121910 
cases 


June, 1958 


In general LDH elevations paralleled 
those of the SGOT, and the one seemed 
as good an indicator of the size of 
the infarction as the others (Table 5). 

Approximately half of the patients 
with SGPT 


levels at some time during their hos- 


infarction had elevated 
pitalization. These cases fall into two 
rather arbitrary categories: those with 
an immediate rise and those with a 
rise after the fifth 
Glutamic-oxaloacetic 


hospital day. 
transaminase — is 
found in greatest concentration in car- 
diac skeletal 


muscle and_ liver 


TABLE 3.—SUMMARY OF CASES WITH AN IMMEDIATE SGPT RISE 


Hosp. 

Case Day SGOT 
H.H. 2 366 
O.]. l 350 

2 270 
l 108 
2 104 
M.1 3 82 
14 
C.C. 2 
AQ. 2 194 
3 176 
].M. 2 320 
3 330 


might be a reasonably specific chemi- 
cal indicator of recent infarction. Table 
2 summarizes the data from 16 cases 
without complicating factors such as 
repeated infarction to cause continued 
elevations of one or both of these 
enzymes. It can be seen from the Table 
2 that in only 7 of these patients was 
the LDH elevated longer than the 
SGOT. Thus, our data indicate that 
persistent, prolonged elevation of the 
LDH does not occur frequently enough 
for it to be of diagnostic significance 
in patients with myocardial infarction 
which has occurred more than 4 or 
5 days before hospitalization. 


Pressor 

SGPT Shock Amine 
62 present ves 
S4 absent no 
56 absent no 
61 | present yes 
61 present yes 
58 absent no 
13. | absent no 
170 present no 
17 present ves 
52 present ves 
71 present ves 
6] present ves 


Postmortem studies of experimental 
myocardial infarctions have shown 

striking decrease in the concentration 
of this enzyme when compared to 
that of the adjacent normal myoca 
dium (Merrill et and Nydict 
Wroblewski and LaDue'*). It has. 
therefore, generally accepte 
that the mechanism responsible fo: 
elevations of the SGOT in myocari:! 
infarction is the release of this enzyn 
from the necrotic muscle. Glutami 
pyruvate however, 

found in relatively small amounts «1 
cardiac muscle, whereas the liver an | 
kidney show the greatest concent 
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tions (Wroblewski and LaDue?*), 
Theoretically, therefore, only the larger 
infarctions should produce elevations 
of the SGPT by virtue of release from 
necrotic myocardium. From our data 
it appears that, although this mecha- 
nism may play a part in early SGPT 
elevations myocardial infarction, 


du) 
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there are probably other factors as 
suggested by the following case dis- 
cussions. 


Case Report. M.T. (HH. 89-22-80), a 
59-year-old white woman with no previous 
history of discomfort in her chest, was ad- 
mitted because of the sudden onset of aching 
pain over the left breast and in both arms. 


IS 


ation of enzymatic and CRP activity in case of myocardial infarction 
The arrows 


SGPT is statistically significant. 


indicate the upper limits of normal for the specified enzymes. 
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Physical examination revealed a moder- 
ately obese woman in no acute distress. The 
blood pressure was 125/110; the pulse was 
96 and regular. The only positive findings 
were slight cardiac enlargement and _ crack- 
ling rales at the left base posteriorly. 

The night of admission the systolic pres- 
sure Te. to 90 with associated pallor 
and profuse perspiration. The blood pressure 
was maintained with repeated injections of 
W yamine The next morning heart sounds 
were of poor quality, but the subsequent 
course was uneventful. SGOT and SGPT 
levels are listed for the first 4 hospital days 
in Table 3. The enzymatic and CRP be- 
havior for the entire course are presented 
in Fig. 2. Other laboratory data were: WBC, 
7900; ESR, 21. Serial electrocardiograms 
showed posterior-apical myocardial infare- 
tion (Class I) 


This case illustrates that significant 
elevations of the SGPT may be associ- 
ated with SGOT levels as low as 82 
and in an individual whose recorded 
peak of SGOT activity was as low as 
108. It is the pri actice in this labora- 
tory to perform an SGPT determina- 
tion on all sera which demonstrate ab- 
normal SGOT activity, and it is our 
experience from having performed 
hundreds of such dual determinations 
in cases of myocardial infarction that 
there is no consistent relationship be- 
tween SGOT and SGPT values. Sig- 
nificantly, abnormal levels of SGPT 

this series failed to appear in asso- 
ciation with peak levels of SGOT 
high as 302. Therefore, if release of 
SGPT from necrotic heart muscle was 
the basic mechanism responsible for 
these elevations, a closer relationship 
between the levels of activity of these 
two enzymes should be expe cted. Since 
this is not the case, abnormally high 
SGPT levels are probably due to en- 
zyme release from some other site. 

Table 3 also summarizes the data 
from other cases with an early SGPT 
elevation. From this it can be seen 
that 5 of the 6 patients were known 
to be in shock and that 4 of these pa- 
tients required pressor amines for the 


support of blood pressure. There were 
no patients with shock of a degree 
severe enough to require pressor 
amines who did not have an elevation 
in the SGPT. Both liver and kidney 
are particularly susceptible to ischemia 
secondary to shock. Since both are rich 
in SGPT, it is reasonable to postulate 
that these organs are the source of 
the SGPT elevations shock second- 
ary to myocardial infarction. 

One case (O.J.) with an early SGPT 
elevation had a large infarction indi- 
cated by an SGOT of 350 units and 
proven by necropsy. At no time was 
there a significant fall in blood pres- 
sure. Microscopic sections showed 
neither liver necrosis nor kidney 
damage; so it appears that in this 
case the myocardium was the source 
for the high (84) SGPT activity. 

Recently pressor amines have been 
proposed as a cause of liver necrosis 
(Brunson, Eckman and Campbell! ) 
is interesting to note that in this hr 

of the 5 patients in shock received 
pressor agents, in every instance be- 
fore the initial enzymatic determina- 
tions were performed. The one patient 
(C.C.) in shock who did not receive 
pressor drugs had a huge myocardial 
infarction (necropsy estimate 50%) 
Microscopic liver and kidney sections 
failed to reveal significant damage 
but there was hydrops of the gall 
bladder. Thus, obstructive biliary 
tract disease, necrotic myocardium, 01 
both were probably the causes of the 
elevated SGPT (170 to 318) activity 

Table 4 siaieee the data on the | 
patients whose original SGPT level 
were Within normal limits but who late 
developed abnormal levels of activity 
There is no common denominator a 
in the cases with an immediate ris« 
However, one case (W.W.) was i 
shock and exsanguinated from a du 
denal ulcer. Microscopic sections ol 
tained at necropsy showed mil 
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centrolobular necrosis of the liver, im- 
plicating that organ as the source for 
the late elevation of both SGOT and 
SGPT. 


Case Report. E.B. (H.H. 89-18-08), a 
74-year-old white woman, had short 
bouts of substernal pain for 3 days before 
admission. That afternoon she had two epi- 
sodes. lasting for 15 to 20 minutes of similar, 
more severe pain with radiation into both 
arms and some associated nausea. On physical 
examination she was in no acute distress. 


TABLE 4.—SUMMARY OF CASES WITH 
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idine was given with little effect. On the 
tenth hospital day she had an episode of 
supraventricular tachycardia (rate 180 to 
190), confirmed by electrocardiogram. A sim- 
ilar episode occurred on the twelfth hos- 
pital day. Subsequent to these attacks the 
SGOT and SGPT rose sharply (E. B. 
Table 4). 

An electrocardiogram on the thirteenth 
day showed anterolateral myocardial infare- 
tion (Class I). 

The subsequent hospital course was un- 
eventful, and she was discharged  consid- 
erably improved. 


SGPT RISE LATE IN THE COURSE OF 


MYOCARDIAL INFARCTION 


Hosp. 
Case | Day | SGOT | 
E.B. 11 170 
| 13 | 154 
9 64 
W.W. 10 64 
9 | 44 
1] 32 
M.S. 13 52 
| i 24 
6 44 
8 64 
9 72 
A.M. | ll 61 
| 45 
| 13 28 
| 5 160 
| W.T. 6 1700 
HH. 6 | 380 


he blood pressure was 130/90; the pulse 
is 84 and regular. Heart tones were normal, 
t the rhythm was coupled. There were 
rales at the left base posteriorly. 
The initial electrocardiogram was_ inter- 
ted as consistent with recent anterolateral 
cardial infarction (Class II). There was 
early SGOT rise without SGPT changes. 
\5C was 8250; ESR was 20. The enzy- 
and CRP behavior for the entire course 
resented in Fig. 3. 
he hospital course was stormy. She had 
went bouts of substernal. chest pain and 
erous episodes of sinus tachycardia. Quin- 


SGPT Associated Condition 


80 supraventricular 
tachycardia 
83 supraventricular 
tachycardia 
52 shock 
69 shock 
47 | pulmonary embolus 
58s acute 
49 congestive 
45 | failure 
49 cerebral embolus 
85 
44 general 
90 debility 
64 | 
56 
75 shock 
800 shock and death 
275 shock and death 


The case is of interest because of 
the abrupt rise of the SGPT following 
the episode of supraventricular tachy- 
cardia. Since the SGOT also rose, it is 
possible that this represented an ex- 
tension of the infarction. However, 
some reports indicate that SGOT ele- 
vations may occur without infarction 
following episodes of tachycardia in 
which the ventricular rate was greater 
than 160. Two such patients who were 
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necropsied showed centrolobular ne- 
crosis of the liver (Chinsky and 
Sherry’). The nature of the events in 
this case would raise the possibility 
that mild centrolobular necrosis oc- 
curred. 

It is apparent that the probable 
causes of SGPT elevations following 


myocardial infarction are complex. The 
liver, the myocardium, toxic reactions 
to pressor amines, and possibly the 
kidney may all contribute to the ele 
vation of this enzyme. 

Kroop and Shackman reported that 
the CRP was positive in almost 100% 
of myocardial infarctions and was a 
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very sensitive indicator of myocardial 
necrosis'*. Table 1 demonstrates that 
our data support this observation, Only 
one case of myocardial infarction in 
this series failed to show a consistent 
elevation of CRP. Although the CRP 
is a nonspecific indicator of inflamma- 
tion, it is important to note that there 
were no false positive results in this 
series. On the other hand, the ESR, 
also a nonspecific indicator of inflam- 


tion and should be reserved for special 
circumstances. No one can accurately 
foretell by looking at a patient what 
his subsequent electrocardiograms will 
show or what other disease he may 
have which can be confused with an 
infarction. Therefore, we feel that such 
determinations should be done on every 
case, and when SGOT is elevated an 
SGPT determination should be per- 
formed because this additional test may 


TABLE 5. SUMMARY OF ALL CASES WITH PEAK LEVEL OF EACH MODALITY, 
ELECTROCARDIOGRAM AND DIAGNOSIS 


Patient SGOT LDH SGPT CRP ESR 


All 72 393 20 44 92 
R.T 30 125 24 0 63 
H.H 380 920 275 44 73 
OJ. 350 1150 S4 44+ 98 
S.B 80 800 24 ++ 79 
RP. 106 390 28 44 83 
C.G 34 136 20 0 14 
PT 52 167 24 ++ 24 
is 106 153 24 2+ 56 
AQ 202 865 $5 $+ 60 
AS 802 600 24 3+ 52 
E.B 170 540 83 ++ 
L.D 113 225 40 3+ 19 
ELN 80 146 SS 0 38 
W.W. 174 999 69 ++ 50 
M:S 250 600 49 67 
M.T 108 330 61 3+ 52 
& 715 1720 $+- 48 
M.P. 116 $40 24 1+ 20 
JA 69 303 40 $4 15 
214 77 +1 $+ 51 
AQ 194 501 52 ++ 89 
IM $20 648 71 $+ 64 
1700 S00 540 83 
BM 270 540 90 84- 91 


mation was positive in 2 of the 3 cases 
without infarction. The CRP is a 
simple, inexpensive test which, from 
our experience, is a reliable, nonspecific 
incicator of myocardial necrosis. In a 
hospital where enzymatic tests are not 
available it would appear to be an 
exc-llent method of following cases of 
suspected myocardial infarction. 

would disagree with the con- 
tention of Moore et al.'® that  trans- 
aminase should not be- a_ routine 
det-rmination myocardial  infare- 


Class Myocardial 
WBC TEMPERATURE EKG Infarction 


21000 101.2 iil yes 
9250 N IV no 
16850 102.4 IIB yes 
15000 102.2 I yes 
9500 101 IIA yes 
12100 102 I yes 
11850 N IV no 
9150 99.8 ILA yes 
9800 N IIA yes 
8100 100.8 I yes 
12500 100.6 il yes 
8250 99 yes 
6400 99 Il yes 
$250 N IV no 
9400 N IIB yes 
8800 101.2 I yes 
7900 100 I yes 
10900 101.8 ] yes 
11000 100.2 IIA yes 
21000 100.2 il yes 
15000 101.6 I yes 
11800 101.8 I yes 
9800 101.8 I yes 
16000 101.6 I yes 
9600 100.2 Ill ves 


point away from myocardial disease. 
The following case, although not in- 
cluded in the group of patients exten- 
sively studied in this series, illustrates 
this point. 


Case Report. M.C. (H.H. 89-32-56), a 
59-year-old white woman was admitted to 
the hospital because of the sudden onset 
of steady, vise-like pain in the epigastrium 
associated with profuse perspiration and 
vomiting. In the past she had two similar 
but milder episodes not requiring hospital- 
ization. 

Physical examination revealed a middle- 
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aged woman in no severe distress. The blood 
pressure was 130/90: the pulse was 80 and 
regular. The only positive physical findings 
were absence of bowel sounds and moderate 
epigastric tenderness. Although the referring 
physician considered myocardial infarction 
the most likely possibility, he was in suffi- 
cient doubt to call a surgical consultant. 
The latter made no diagnosis but did con- 


=, 


470 


clude that there was no immediate surgical 
emergency. 

Initial laboratory work: WBC, 9,650; ESR 
14; SGOT, 526; SGPT, 714; and the ele 
trocardiogram was normal. Because of the 
history and the above laboratory work sug 
gesting a source other than the myocardium 
for the elevation of the SGOT, a serum 
amylase was done and found to be 95 units 
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(normal 1 to 12 units). The SGOT returned 
to normal on the fifth hospital day, ex- 
actly as one would expect. with a myocardial 
infarction (Fig. 4). 

lhe patient's hospital course was reason- 
ably uneventful, and she was discharged on 
the 15th hospital day with the diagnosis of 


acute pancreatitis, 


This illustrates the value of 
doing more than one type of enzymatic 
determination. The initial rise of the 
SGOT and its typical “infarction-like” 
curve might have been interpreted as 
meaning myocardial infarction which 
had not vet appeared on the electro- 
cardiogram had the SGPT not been 
markedly abnormal. This combination 
accurately pointed to another diag- 
nosis which was confirmed by the ex- 
treme elevation of the serum amylase. 
If the diagnosis of myocardial infare- 
had been made, anticoagulant 
therapy would have been instituted, 
and her relatively mild pancreatitis 
might have been converted to a 
violent, hemorrhagic form. Had no en- 
zymatic determinations been done, 
would have remained 
in doubt and proper treatment thus 
del; ed. 

Summary and Conclusions. Twenty- 
five patients admitted to the Hartford 
Hospital with the clinical diagnosis 
of myocardial infarction were studied 
with 


case 


tion 


her diagnosis 


serial determinations of serum 
glutamic oxaloacetic transaminase, se- 
rum glutamic pyruvate transaminase, 
lactic acid dehydrogenase, C-reactive 


protein, ery throcyte sedimentation rate, 
leukocyte count, electrocardio- 
grams. Twenty-two of the 25 patients 
wer pemtin to have had a myo- 
cardial infarction. Six of the patients 
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died, and in all the diagnosis was con- 
firmed at necropsy. 

1. Lactic acid dehydrogenase deter- 
minations run parallel to the serum 
glutamic oxaloacetic transaminase offer 
little additional aid in establishing the 
diagnosis of myocardial infarction. 
Lactic acid dehydrogenase remained 
elevated longer than the serum glu- 
tamic cusloacetic transaminase in less 
than 50% of the cases. 

2. Abnormal serum glutamic pyru- 
vate transaminase activity was noted 
in 50% of the cases. No consistent rela- 
tionship of the serum glutamic pyru- 
vate transaminase to the serum glu- 
tamic oxaloacetic transaminase was 
noted. When clinical shock complicated 
a myocardial infarction, regardless of 
its size, elevations of the serum glu- 
tamic pyruvate transaminase invariably 
occurred. The causes for serum glu- 
tamic pyruvate transaminase elevations 
were undoubtedly multiple, but centro- 
lobular necrosis of the liver was 
probably the most common. 

The C-reactive protein proved to 
be an excellent, although nonspecific, 
indicator of myocardial necrosis. Where 
enzymatic studies are not available it 
would appear to be superior to the 
erythrocyte sedimentation rate in fol- 
lowing the course of an infarction. 

4.4 of enzymatic and sero- 
logic studies in patients suspected of 
having alate a myocardial infare- 
tion can be extreme ‘ly helpful. The 
tissue origin of serum ‘glutamic oxalo- 
acetic transaminase elev ations can be 
more clearly delineated by concurrent 
serum glutamic pyruvate transaminase 
determinations. 


The authors are indebted to Drs. Benjamin White, Robert Tennant, 


and !\onald Beckett for their helpful criticisms of the manuscript and to Miss Mary Healy for 


tecl il assistance. 
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SUMMARLO IN INTERLINGUA 
(See page 660 for original article) 
Edema Pulmonar De Origine Noncardiac 


Es presentate tres casos de edema pulmonar de origine noncardiac. Le agentes 
g g 


responsabile esseva (1) ozono, (2) fumos de bioxydo de nitrogeno, e (3) fumos 


de bioxydo de cadmium. Es describite le problemas del diagnose differential, 
del tractamento e del control de iste disordine. Es describite certe tractos 
commun al tres casos del presente reporto, sed nulle de illos es considerate como 


pathognomonic. Viste le severitate de iste casos, le sequente punctos es sub- 
lineate: (1) Il es de crescente importantia que le medico es informate del 
occurrentia de edema pulmonar de origine industrial; (2) a causa del “phase de 
retardo” que es characteristic de iste typo de exposition, il es importante mantener 
le exponite obrero a un nivello de activitate minimal durante un periodo rationa- 
bile; (3) proque certes de iste agentes, per exemplo ozono, produce depression 
respiratori, le administration de morphina es contrain:licate. Le plus efficace 
tractamento es primarimente preventive. Isto require adequate ventilation lel 
ambiente del obreros e etiam un adequate cognoscentia del processos industrial 
in question. 
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A recent addition to our pharmaco- 
logical armamentarium has been the 
Rauwolfia drugs. Preparations of either 
the whole root or of its alkaloid reser- 
pine possess both hypotensive and 
tranquilizing properties and have 
found wide acceptance in the treat- 
ment of hypertension and various 
neuropsychiatric disorders. 

Unfortunately, certain undesirable 

eactions, toxic, allergic, or metabolic, 
limit their usefulness. In addition, in 
this group of compounds, because of 
their central sympathetic depression, 
certain cholinergic-like effects 
the gastrointestinal tract which are 
potentially harmful may be pro- 
duced. Thus, in several recent studies 
using reserpine, reactivation of a 
chronic peptic ulcer has been noted 
with resulting pain, hematemesis or 
melena (Dillon and Swain*, Hollister‘, 
Hussar and Bruno*®, St. James and 
Ryan'*, and Wofford and Cummins" ). 
This complication has not been re- 
ported to date where the whole root 
preparation was given. 

(his study was undertaken because 
of the paucity of data dealing with the 
eflects of prolonged administration of 
the whole root on gastric acidity. 


Method. Twenty-five ambulatory patients 
ranging in age from 35 to 65 years were 
followed. Twenty of the subjects had hyper- 
ion of varying severity and 5 had evidence 
of functional gastrointestinal disease. Three 
of the patients with hypertension also had 
a ‘ironic duodenal ulcer, but were asympto- 


EFFECT OF PROLONGED ADMINISTRATION OF RAUWOLFIA 
SERPENTINA (RAUDIXIN) ON GASTRIC ACIDITY 


By DonaLp M.D.° 


(From the Einstein Medical Center, Northern Division, and the Sidney Hillman Medical 
Center of the Male Apparel Industry of Philadelphia, Pe nnsylvania ) 


matic at the onset of the study (Patients 
5, 8, 18). 

Five patients received 100 mg. of the 
whole root preparationt per day, 10 were 
given doses of 150 to 250 mg. daily, and in 
ten, 300 mg. per day were administered. 
The drug was continued for varying periods 
of time ranging from 6 months to over one 
year. 

A gastric analysis using an Ewald test meal 
extending over a 2-hour period was_per- 
formed on each patient before starting ther- 
apy, and this was repeated 4 months or 
more later. Three of the patients who re- 
ceived 300 mg. daily for a 10-month period 
had an analysis pe formed eve ry 3 months 
during this time interval. 


Results. In none of the 25 patients 
was there any indications of active pep- 
tic ulcer disease during the entire 
period of follow-up. 

In no case was there a significant 
increase in the gastric acidity noted 
between the initial study and the sub- 
sequent analysis done after at least 4 
months of the rapy (Table 1). The 
average levels of free hydrochloric acid 
recorded were obtained by adding the 
units of acid found in each sample 
during the analysis ,and then dividing 
this sum by the number of samples. 
Of the 25 patie nts, 10 showed an in- 
crease in the average free acid obtained 
after therapy which ranged from 2 to 
7 units (average 4). In the other 14 
patients the average free acid after 
treatment decreased with a range of 
1 to 40 units (average 8). One patient 
showed no change. 


Present address: Department of Medicine, Hahnemann Medical College, Philadelphia, Pa. 
‘\audixin, supplied through the courtesy of Dr. Henry A. Strade, E. R. Squibb & Sons. 
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TABLE 1—EFFECT OF PROLONGED 
ORAL ADMINISTRATION OF RAUDIXIN 
ON GASTRIC ACIDITY 


Average Free HCl (c.u.) 
Daily Before After 
Dose Treat-  Treat- 


Patient (mg.) ment ment? Difference 
1 100 23 28 1. § 
2 L100 30 32 
3 100 52 35 17 
100 32 24 § 
5 LOO 84 14 10 
6 150 38 37 - | 
7 150 19 19 0 
8 150 19 28 —2] 
200 35 38 § 

LO 200 95 16 — 9 
Ll 200 16 15 ] 
12 250 19 22 
13 250 3 3 3 
14 250 44 39 5 
15 250 56 59 3 
16 300 38 36 2 
17 300 3 5 { 
18 300 3 0 
19 300 18 54 L 6G 
20 300 42 41} 
21 300 29 21 8 
22, 300 32 
23 300 15 21 6 
24 300 51 174 
25 300 32 28} 


*For at least 4 months. 
tAnalysis done after 9 months therapy. 


Serial analyses in 3 patients who re- 
ceived 300 mg. daily for a 10-month 
period likewise showed no significant 
alterations from the control values 
(Table 2). 

Discussion. The toxic reactions pro- 
duced by the Rauwolfia drugs on the 
gastrointestinal tract are presumably 
due to cholinergic effects of reserpine, 
the most pharmacologically active al- 
kaloid of the whole root (Plummer 
et al.!°). Thus, excess salivation, vomit- 
ing and diarrhea are not uncommon 
( Hollister et al.°). In addition, in acute 
studies, reserpine has been shown to 
stimulate gastric secretion with an in- 
crease in the volume and free acid 


(Beman, Knoll and DeLor', Haver- 
back et al.*, Kirsner and Ford’, Liebo- 
witz and Carbone®, Rider, Moeller and 
Gibbs'', and Schneider and Clark"). 
These latter two factors are responsible 
for the exacerbation of a quiescent 
gastric or duodenal ulcer that has been 
noted during continuous administration 
of reserpine. 


TABLE 2.—EFFECT OF PROLONGED 
ADMINISTRATION OF 300 MG. Ol 
RAUDIXIN ORALLY ON GASTRIC 
ACIDITY 


Average Free HCL (« u 


After Treatment 


Before 
Treat- 3 6 9 
Patient ment |Months Months Months 
20 12 15 35 1] 
24 51 16 54 ‘1 
25 32 35 0 28 


Because of these experiences, it has 
been recommended that gastrointes 
tinal ulceration is a contraindication to 
the use of reserpine (Haverback et al. 
and Hollistert). Even in the absence 
of ulcer disease, Smith has advised that 
doses in excess of 0.25 mg. daily should 
not be administered for prolonged pe 
riods of time!. 
percentage of the hypertensive patients 
who might be benefited by these drugs 
have a concomitant peptic ulcer 
(Miller and Berkowitz’), a significant 
number of persons may thus be de- 
prived of beneficial therapy. 

In the present study we have ob 
served that a whole root preparation 
of Rauwolfia (Raudixin) when admin- 
istered for prolonged periods of time 
in dosages up to 300 mg. daily is not 
a gastric stimulant, and may be used 
safely even in the presence of ulcer 


Inasmuch as a_ high 


disease. 
Conclusions. A whole root prepari - 
tion of Rauwolfia serpentina (Raudixit 
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has been administered to 25 patients and during the period of drug therapy 

in doses of 100 to 300 mg. daily for did not show any evidence of a gastric 

periods of time ranging from 6 months _ stimulating effect. 

to more than one year. Whole root preparations of Rauwolfia 7 
There were no signs noted to indi- —(Raudixin) in doses up to 300 mg. daily 

cate the activation of an acute or may be prescribed over long periods 

chronic peptic ulcer in any of those — of time, even when there is a history of 

treated, ulcer disease, without fear of inciting 
Gastric analyses performed before — an ulcerogenic response. 
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SUMMARIO IN INTERLINGUA 

\ 

Le Effecto Del Administration Prolongate De Rauwolfia serpentina (Raudixina ) 

h Super Le Aciditate Gastric 

s Un preparato ab le radice integre de Rauwolfia serpentina (Raudixina) esseva 

2 \dministrate a 25 patientes in doses de inter 100 e 300 mg per die durante 

: periodos de tempore que variava inter 6 menses e plus que un anno. 

m K’sseva notate nulle signo indicante le activation de acute o chronic ulceres 

“a eptic in ulle del patientes tractate. 

\nalyses gastric ante e durante le periodo de medication produceva nulle 

identia de un effecto gastro-stimulatori. 

™ i Preparatos ab le radice integre de Rauwolfia (Raudixina) in doses usque a 

ai i ‘) mg per die pote esser prescribite durante prolongate periodos de tempore 

sa ; ‘in timor de responsa ulcerogene, mesmo in patientes con un historia de 

Lol irbo ulceric. 
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PULMONARY EDEMA OF 
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By Morris KLEINFELD. M.D. 
ASSISTANT PROFESSOR OF CLINICAL MEDICINE, 
NEW YORK UNIVERSITY COLLEGE OF MEDICINE 


JACQUELINE MessitE, M.D. 
SENIOR PHYSICIAN, DIVISION OF INDUSTRIAL HYGIENE, NEW YORK STATE 


AND 


CuHarRLEs P. M.D. 


CLINICAL INSTRUCTOR OF MEDICINE, NEW YORK UNIVERSITY COLLEGE OF MEDICINE 
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ALTHOUGH acute left ventricular in- 
sufficiency is the most common cause 
of pulmonary edema, cases do occur 
not infrequently where the etiology 
of the underlying heart disease is ob- 
scure, Therapeutically, this difficulty is 
not alarming, since the treatment of 
the immediate attack of pulmonary 
edema of cardiac origin is usually the 
same. Accurate diagnosis may be essen- 
tial for the treatment of the concurrent 
manifestations such as arrhythmias, 
peripheral vascular collapse, or embo- 
lization (Harrison® and _ Visscher, 
Hoddy and Stephens’ ). 

The occurrence of pulmonary edema 
of noncardiac origin, as is seen with le- 
sions of the brain, thyroid and toxic ex- 
posures, presents a problem of a differ- 
ent order. Exposure to significant 
amounts of the last occurs in the indus- 
trial environment. Toxic agents may 
gain access to the pulmonary alveolar 
membrane and can cause severe pulmo- 
nary edema. While their over-all inci- 
dence as a cause of pulmonary edema 
is relatively small, their absolute num- 
ber is not negligible. The early recogni- 
tion of these cases is essential because 

both the treatment and the prognosis 


differ in many respects from that of 
pulmonary edema due to intrinsic car 
diac disease ( Harrison? ). 

The purpose of this paper is three- 
fold: 1) to present 3 cases of pulmo- 
nary edema of noncardiac origin which 
have come to our attention, 2) to de- 
scribe the problems in diagnosis and 
management which they present and 
3) to alert the physician to inquire 
about the patient's occupational expo- 
sure in all cases of pulmonary edema 
where the cause is not apparent. 


Case Reports. case 1: Ozone®. A 51-year- 
old white male welder was hospitalized on 
September 27, 1954, because of sever 
headache, dyspnea and substernal oppression 

History. The patient developed mild sub- 
sternal oppression and headache while at 
work. The chest pain and headache became 
more severe and he subsequently complained 
of dyspnea. A physician was summoned 
early that evening and he promptly hos- 
pitalized the patient. 

The patient stated that he was entirely 
well prior to this attack and with the excep- 
tion of an episode of influenza in 1953. hi 
had always enjoyed good health. Review 
systems and family history were non 
tributory. 

Physical Examination. The patient wa 
well-developed, well-nourished white male in 
acute respiratory distress. He was cyanotic 


*This case has been included in a previous publication ‘(Kleinfeld and Giel® ) 
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ind appeared extremely anxious. His tem- 
perature was 98.2° F., his pulse rate was 
115 per min. and his blood pressure 130/80 
mm. Hg. The neck veins were not distended. 
The lungs were resonant with scattered 
rhonchi bilaterally, but no rales. The heart 
was not enlarged, the rhythm was regular 
and the sounds were of good quality. Exami- 
nation of the abdomen revealed no abnormal- 
ities. There was no peripheral edema or 
clubbing. The reflexes were physiologic. 
Laboratory Data. A chest roentgenogram 
taken on September 28, 1954, revealed in- 
creased bronchovascular markings and small 
soft infiltrations diffusely scattered through- 
out both lung fields. There was one confluent 
area of increased density in the left lower 
lobe. The film was consistent with pulmo- 
nary edema or bronchopneumonia, or both. 
Urinalysis showed a 3 plus proteinuria and 
the sediment contained 3 to 4 finely granular 
casts, 1 to 2 red cells and 4 to 5 white cells 
per high power field. The hemoglobin was 
14.2 gm. €, the red blood cell count 5.8 
million per c.mm., the white blood cell count 
6100/c.mm., and sedimentation rate was 2 
mm./hr. An electrocardiogram taken on Sep- 
tember 28, 1954, was described as normal. 
Course. The patient was placed in an 
oxygen tent ao given morphine, amino- 
phylline and parenteral penicillin. Despite 
these measures he developed a severe cough, 
and his cyanosis and dyspnea persisted. The 
day after admission moist rales were audible 
throughout both lung fields. His condition 
remained unchanged during the 2nd and 3rd 
hospital days. On the 4th day his symptoms 
and chest findings improved, and he con- 
tinued to improve thereafter. He was com- 
pletely asymptomatic on the 6th hospital 
day and his clinical findings were me on 
the Sth hospital day. Repeat urinalysis on 
Ocober 8, 1954, and chest roentgenogram on 
October 9, 1954, were normal. Interval elec- 
trocardiograms on September 29 and October 
8, 1954, remained normal. He was discharged 
on the 13th hospital day. 
ccupational Exposure. Subsequent investi- 
gation revealed that the patient had been 
working on a new welding process which 
produced significantly more ozone than the 
usual electric are welding method. On the 
day of onset of his illness he had been work- 
ing in a particularly poorly ventilated area. 
Air tests were performed under exactly simi- 
lar conditions to which patient was exposed 


and revealed excessive concentrations of ozone 
and negligible concentrations of other fumes 
generated in the process of operations. 
CASE 2: NITROGEN pIOxIDE. A 51-year-old 
white male chemist was hospitalized on the 
morning of January 24, 1956, because of 
cough, and dyspnea of 7 hours’ duration. 
History. On January 23, 1956, the patient 
awoke shortly after retiring that evening 
with severe coughing and shortness of breath. 
These symptoms grew rapidly worse. He 
began to raise pink frothy sputum, and this 
was followed shortly by a shaking chill, and 
a temperature rise to 103°. He experienced 
no chest pain, palpitations or nausea. He had 
felt perfectly well during the evening preced- 
ing the acute onset. He voluntarily disclosed 
that during the previous afternoon he had 
inhaled brown fumes arising from a beaker 
of mercury to which fuming nitric acid had 
been added. The total time of exposure was 
about 3 to 4 minutes. During the actual ex- 
posure he had noted some irritation of the 
nose and throat but these symptoms had 
disappeared promptly in fresh air. He worked 
the rest of the i and felt perfectly well 
until he awoke that evening in acute distress. 
The patient stated that he had always 
enjoyed good health. Review of systems and 
family history were not contributory. 
Physical Examination. The patient was a 
well-developed, well-nourished white male 
who appeared acutely ill. He was dyspneic, 
orthopneic and cyanotic. He had a racking 
cough productive of copious pink frothy 
sputum. The neck veins were not distended. 
His respirations were rapid (36 per min.) 
and shallow. His pulse was weak, but regular 
at a rate of 116 per min. His temperature 
was 102.2° F. and his blood pressure 95/70 
mm. Hg. On auscultation, numerous moist 
rales and rhonchi were audible throughout 
both lung fields. The heart was not enlarged, 
the rhythm was regular and the sounds were 
of good quality. Abdominal examination was 
normal. There was no peripheral edema or 
clubbing. The reflexes were physiologic. 
Laboratory Data. A roentgenogram of the 
chest taken on January 24, 1956 (Fig. 1) 
showed diffuse soft infiltrations of varying 
sizes throughout both lung fields with in- 
creased accentuation centrally. The heart and 
mediastinum were normal. The film was con- 
sistent with pulmonary edema or broncho- 
pneumonia, or both. 
Urinalysis taken on January 24, 1956, 


A determination performed in another laboratory revealed 18 mg./M® ozone (equivalent 
to ¥.0 parts of ozone per million parts of air [ppm]). The present accepted maximum allowable 
corcentration (MAC) is 0.2 mg./M® (equivalent to 0.1 ppm)?. 
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showed a 4 plus proteinuria and the sediment 
contained 5 to 6 red blood cells, 1 to 2 white 
blood cells and 2 to 3 granular casts per 
high power field. The nonprotein nitrogen 
was 34. mg. and the creatinine 3.5 mg. per 
100 ml. The white blood cell count was 
24,900 per c.mm. with 19% band forms, 74% 
polymorphonuclear cells and 7% lymphocytes. 
The hemoglobin was 16.7 gm. % and the 
red blood cell count was 5.2 million per ¢c.mm. 

Course. The patient was placed in an 


clearing of chest findings on the 5th day 
However, he had a sudden temperature rise 
to 103° on this day and he developed an 
erythematous rash on his chest. All medica- 
tion was cut and his fever and rash disap- 
peared. Follow-up urinalysis, white blood 
cell count and chest roentgenogram (Fig. 2) 
showed complete clearing on the 7th day. He 
was discharged on the 15th hospital day. 
Occupational Exposure. Subsequent investi- 
gation disclosed that the exhaust hood it 


Fig. 1.—PA chest, Case 2, taken January 24, 
lower lung field. 


oxygen tent and Coramine, epinephrine, 
Mercuhydrin and parenteral penicillin were 
administered. On the second hospital day the 
cough and weakness improved and his sputum 
and fever diminished. The dyspnea and cyan- 
osis remained. Numerous moist rales and 
rhonchi were still audible bilaterally. There 
was no appreciable change noted on the 
third day and the patient was placed on 
Achromycin and the penicillin was discon- 
tinued. He began to show rapid improvement 
on the following day and there was complete 


1956. There are 2 artefacts present in the right 
Description in text. 


which he had added fuming nitric a 

to the beaker of mercury was extremely ,d 

fective. Under such conditions the exposu 

to nitrogen dioxide fumes formed is excessiv: 
even though the duration of the exposu 

be brief. 

CASE 3: CADMIUM oOxIDE. 52-vear-o'd 
white male brazier was hospitalized on Mai 
17, 1957, because of dyspnea, and_ blox 
tinged sputum of 1-day’s duration. 

History. On March 15, 1957, while at we 
on a brazing operation, the patient noted t 
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onset of cough, dizziness, soreness of his 
throat and some substernal burning. During 
that evening he gradually became short of 
breath and the coughing increased. During 
the night he felt better and slept fairly well. 
However, the following day, March 16, he 
became severely short of breath and the 
cough worsened and was productive of blood 
tinged sputum. He showed no improvement 
on March 17 and his physician hospitalized 
him. 


Fig. 2—PA chest, same case, taken February 1, 1956, showing complete clearing. 


Past history disclosed that he had been hos- 
italized for an abscess in the lower lobe of 
ic right lung in 1944 which had resolved 
mpletely on conservative management. The 
mainder of the systemic review and family 
istory were noncontributory. 

Physical Examination. The patient was a 
cll-developed, well-nourished white male in 
ute respiratory distress. His respirations 
re shallow with a rate of 34 per min. His 
mperature was 101.4° F. and his pulse was 
gular with a rate of 100 per min. The blood 
essure was 140/90 mm. Hg. The neck 
ins were not distended. On auscultation 
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there were many moist rales, both fine and 
coarse throughout both lung fields. The heart 
was not enlarged, the rhythm was regular 
and the sounds were of good quality. Ab- 
dominal examination revealed no abnormal- 
ities. There was no peripheral edema and 
the reflexes were physiologic. 

Laboratory Data. A chest roentgenogram 
taken on March 18 (Fig. 3) showed diffuse 
infiltrations throughout both lung fields. The 
heart and mediastinum were normal. Urinaly- 


sis for sugar, protein and microscopic exami- 
nation of sediment were normal. The hemo- 
globin was 12.0 gm. %, the red blood cell 
count 4.24 million per c.mm. and the white 
cell count 10,900 per c.mm. with the follow- 
ing differential; polymorphonuclears 77%, 
lymphocytes 15%, mononuclear cells 8%. 

Course. The patient was given oxygen and 
penicillin with a good response. On the 2nd 
hospital day, he was no longer dyspneic or 
febrile and the pulmonary rales were mark- 
edly diminished. A chest roentgenogram 
taken March 21 (Fig. 4) showed partial 
clearing. He continued to show rapid improve- 
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ment and he was discharged asymptomatic on 
the 8th hospital day. Chest roentgenogram 
taken on March 25 (Fig. 5) showed complete 
clearing of lung fie lds, 

Occupational Exposure. Subsequent investi- 
gation disclosed that during the day of onset 
of illness he had been brazing seams inside 
small metal tanks (2’ x 2’ x 2%”) without 
adequate exhaust ventilation. Each seam was 


Discussion. It is significant that the 
true etiological factor was not initially 
considered in the 3 cases described. 
The occupational origin of the illness 
in Case 1 became apparent only after 
2 other workmen who had taken over 
the patient’s job became similarly ill. 


Fig. 3—PA chest, Case 3 


J 


wiped with carbon tetrachloride, and an 
alloy containing 24% cadmium was melted 
with an acetylene torch to seal the seam. Air 
tests conducted under exactly similar condi- 
tions to which patient was exposed revealed 
quantities well below the maximum allowable 
concentrations of carbon tetrachloride and 
phosgene but excessive quantities of cadmium 
oxide in the breathing zone of the workman.® 


*Determinations in our laboratory revealed the following: 


carbon tetrachloride, 130 mg./M® (20 ppm): 


0.1 mg./M®; carbon tetrachloride, 160 mg./M? 


, taken March 18, 1957. Description in text. Apparent increase in 
the transverse diameter of the 


heart due to insufficient inspiration. 


In Case 2 the patient, a chemist, sug- 
gested the possible causal relationship 
of his illness to his exposure to the 
brown nitrous fumes during his work. 
In Case 3 the attending physician’s 
suspicion was aroused belatedly. De- 
tailed questioning after this patient 


Cadmium oxide, 11 mg./M?: 


and phosgene less than 2 mg./M® (0.5 ppm). 
The accepted maximum allowable concentrations of these substances are: 


Cadmium oxide, 


(25 ppm); and phosgene 4 mg./M3 (1 ppm)!. 


= 


lp. 


Fig. 4.—PA chest, same case, taken March 21, 1957, showing partial resolution. 


5.—PA chest, same patient, taken March 25, 1957, showing complete clearing. 
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began to improve led the physician to 
suspect a toxic exposure. Our subse- 
quent investigation identified the re- 
sponsible agent to be cadmium oxide 
fumes. Similarly, air analysis conducted 
under conditions resembling closely 
the oper: ations described by patients ] 
and 2 revealed the true agents to be 
ozone and nitrogen dioxide respec- 
tively. 

It is interesting to note that these 
3 patients presented certain clinical 
features which were common to all. 
These were: 1) The severity of the 
S\ mptoms at onset were out of propor- 
tion to the clinical findings. This was 
especially evident in Case 1. 2) The 
usual measures employed to combat 
pulmonary edema, such as oxygen, 
morphine, aminophylline and Mer- 
cuhydrin, were less effective than is 
the rule in patients in pulmonary 
edema due to left ventricular failure. 
3) The duration of pulmonary edema 
was on the average greater in these 
patients, lasting 3 days in Case 1, 2 
days in Case 2, and 1 day in Case 3. 
4) Fever was present in all 3 3 patients, 
being somewhat higher in Cases 2 and 
3 than is ordinarily encountered in 
pulmonary edema. The most likely 
cause in these patients was an acute 
chemical bronchitis or bronchopneu- 
monia supe rimposed on the pulmonary 
edema. 5) An appreciable interval of 
time, namely 8 and 12 hours, elapsed 
between the last exposure and_ the 
development of severe symptoms in 
Cases 2 and 3 respectively. This is the 
typical “lag-phase” previously described 
by others ( Rossano’, Spolyar, Keppler 
and Porter’, and Stockinger®). The 
delay in Case 1 was appreciably less 
(about 2 hrs.). While some of these 
characteristics might serve to arouse 
the physician's suspicion of a toxic ex- 
posure, the clinical features described 
are in no sense pathognomonic. Such 
entities as pulmonary infarction, myo- 


cardial infarction and viral pneumonia 
precipitating pulmonary edema can 
simulate the above clinical picture. The 
true etiological diagnosis can best be 
arrived at by eliciting a history of pos- 
sible exposure from the patient and 
by performing an air analysis for the 
toxin at the breathing zone of the 
workers operation. 

It is important not only for the 
physician to exclude a toxic cause in 
every case of pulmonary edema and to 
recognize the possibility of a “lag- 
phase” between exposure and the onset 
of pulmonary edema, but it is also 
essential that he be familiar with those 
agents most likely to produce pulmo- 
nary edema. Of those agents which can 
do so, ozone, nitrogen dioxide, phos 
gene and cadmium fumes are the most 
prevalent (Kleinfeld and Giel*, Me- 
Adams and Krop*, Rossano®, Spolyar, 
Keppler and Porter’, and Stockinger* 
Three of these have been illustrated. 
The fourth, namely phosgene, produces 
a clinical picture indistinguishable 
from the other three (Sax®). Other 
agents such as chlorine, sulfuric acid, 
and hydrated selenide may produce 
pulmonary edema under unusual cir- 
cumstances, and a discussion of these 
as well as others can be found in text- 
books of industrial toxicology. 

It is difficult to explain adequi itely 
the il urinary findings initi: lh 
observed in Cases 1 and 2. Although 
severe ahaa and shock may cause 
renal injury, it is unlikely that this is 
the explanation in the 2 patients pre- 
sented. Renal injury is not a prominent 
feature in animals exposed to let! ial 
doses of ozone, nitrogen dioxide, or 
cadmium fumes. 

The most effective treatment of this 
disorder is primarily preventive nd 
this requires proper ventilatory con! ol 
of the working environment in or:(ler 
to prevent any abnormal exposure at 
the breathing zone of the worker. ‘| he 


imn 
adn 
and 
phir 
into 
of 1 
sult 
the 
nary 
ot 
curs 
it 1 
mal 
svm 
able 
prec 
crea 
\no 
is te 
the 
tion 
take 

Si 
case 


card 


| = 

i. 

2. 

KI 

1M 

5. Re 

6. de 

| 9. Vj 


Kleinfeld et al.: 


immediate treatment consists of the 
administration of oxygen, antibiotics 
and other supportive therapy. Mor- 
phine is contraindicated in certain 
intoxications, such as ozone, in view 
of respiratory depression that may re- 
sult ( Harrison®). This is in contrast to 
the effectiveness of morphine in pulmo- 
nary edema of cardiac origin. In view 
of the “lag-phase” which usually oc- 
curs following this type of exposure, 
it is important to keep all persons 
known to be unduly exposed at mini- 
mal activity, even if no immediate 
symptoms are apparent, until a reason- 
able period has passed. Neglect of this 
precaution has accounted for in- 
creased morbidity in many instances. 
\nother precaution that must be taken 
is to prevent the patient’s return to 
the work area until adequate correc- 
tion of the abnormal condition has 
taken place. 

Summary and Conclusions. Three 
cases of pulmonary edema of non- 
cardiac origin are presented. The 
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agents responsible were ozone, nitro- 
gen dioxide and cadmium dioxide 
fumes. The problems of differential 
diagnosis, treatment and control of 
this disorder are described. Certain 
features common to all are described 
but none are considered pathogno- 
monic. In view of the severity of these 
cases, the following points are stressed: 
1) There is an increasing need for the 
physician to be aware of the occurrence 
of pulmonary edema of industrial 
origin; 2) in view of the characteristic 
“lag-phase” associated with this type of 
exposure it is important to maintain an 
exposed worker at minimal activity 
for a reasonable period; 3) since some 
of these agents, for example, ozone, 
produce a respiratory depression, the 
administration of morphine is contra- 
indicated. The most effective treatment 
is primarily preventive and re- 
quires proper ventilatory control of the 
working environment and an adequate 
knowledge of the operational process. 
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DIGITAL BIOPSY IN MAN 
AN ADJUNCT TO THE STUDY OF THE PERIPHERAL CIRCULATION® 


By Joun M.D. 
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IN conjunction with a multifaceted 
approach to the study of the peripheral 
circulation, useful technique for 
digital biopsy described by Edwards? 
has been modified and used extensive ‘ly 
to help correlate digital peripheral vas- 
cular structure with function in both 
normal and pathologic states of the 
blood vessels of man. 

Technique. The desired area was 
appropriately prepared with a_non- 
irritating woe, solution. Approxi- 
mately 0.5 to 2.0 ml. of a 2% solution 
of lidocaine was inje 
with a 25 gauge needle ( Fig. la) about 
1 cm. proximal to distal inter- 
phalangeal joint, first superficially, then 
deep into the region of the volar digital 
nerve trunk, and, finally, in a wide V- 
like fashion in the areas of the small 
neural branches originating proximally. 
Careful attempts to avoid anatomic dis- 
tortion were made by restricting the 
anesthetizing solution away from the 
site of biopsy, which was ‘usually the 
~ of the distal phalanx. 

A sharp Keyes skin punch (3 mm.) 
was used to cut the specimen ( ( Fig. 
1b). The small cylindrical piece of 
skin and subcutaneous tissue thus in- 
cised was then gently grasped at its 


edge with small mosquito forceps, 
clipped deeply at its base with sharp, 
pointed scissors (Fig. lc), then re 
moved (Fig. 2), and quickly placed 
in a suitable fixing solution. Bleeding 
from the site of biopsy was readily 
controlled with pressure from a pk istic 
dressing strip firmly applied around 
the digital tip. No sutures were nec- 
essary. 

COMMENT. The method of digital 
biopsy described herein is suitable for 
application to either the medial or 
lateral side of fingers and toes. Littl 
pain was experienced by the patient 
during or after the procedure, which 
has been used thus far for approxi 
mately 150 biopsies. Healing was ex 
cellent within a few days, and residual 
scar was minimal. Several specimens 
have been obtained without difficult 
from fingers and toes in which rather 
severe ischemia was present and even 
from a few patients in whom adjacent 
digits were gangrenous. Caution, o! 
course, is advised in such situation 
Techniques for biopsy similar to th 
one described here have been en- 
ployed by Hurley and Mescon** an! 
in particul: ur by Edwards?. 


* Aided by grants from the Public Health Service (H 143), the Upjohn Company, Kalamaz 
Michigan, and the Thibodeaux Research Foundation. 
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In digital rheoplethysmographic 
studies, specimens were obtained from 
the digit shortly after the blood flow 
therein had been recorded. This offered 
an excellent opportunity for correlation 
of digital vascular structure’ with 
function. 

Theoretically, the digital biopsy may 
offer some additional advants ige in the 


Phillips and Burch: 
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complex, highly innervated vascular 
structures are also extre mely sensitive 
to stimuli and, as indicated by Popoff*, 

show early and interesting pathologic 
changes in several diseases. Finally, 
because the specimens were obtained 
from an area devoid of skeletal muscle, 
false interpretation of primary vascu- 
litis, in reality secondary to an adjacent 


myositis, may be avoided. Preliminary 
analy sis of the tissues obtained in this 
series would seem to support these 
concepts (Fig. 3). 

The digital biopsy has been further 
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D Fig. 1—Technique for digital biopsy, finger tip of man. 
eI 

Cll 

mt ily diagnosis of diffuse vascular dis- 
ol ise without obvious lesions. Because 
’ these specimens were obtained from 
# ne of the most sensitive vascular beds 
entire body, pathologic changes 
a ay be reflected early in the course 


any disease. The digit contains by 
r the greatest number of glomus 
. bodies (arteriovenous anastomoses ) in 


'y area of the body of man. These 


used in this laboratory to study the 
digital glomus bodies in normal and 
pathologic states as well as the recently 
described chromaffin cells in the hu- 
man skin'. Avoidance of anatomic dis- 
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tortion was of the utmost importance in 
these particular studies. 

Summary. A digital biopsy technique 
has been described that has proved 
useful in a comprehensive approach to 
the study of the peripheral circulation. 
It is safe, simple, and relatively pain- 


Fig. 2.—Digital biopsy. Photograph of 


less and has been used without diffi- 
culty in over 150 patients. 

The digit is an organ well suited 
for peripheral vascular investigation in 
both normal and pathologic states. It 
contains one of the most sensitive vas- 
cular beds in the entire body and, 
man, contains by far the greatest num- 
ber of glomus bodies and other arterio- 
venous anastomoses of any site. Vascu- 
lar manifestations of generalized dis- 
eases appear to occur early here, so 
that biopsy in this easily accessible 
area may provide further understand- 
ing of widespread vascular alterations. 

When used in conjunction with the 
digital rheoplethysmograph, this meth- 
od of obtaining biopsies allows help- 
ful correlation of function with struc- 
ture. Because the technique causes 
little anatomic distortion, it has also 
been useful in the study of the recently 
described sensitive chromaffin cells 


gross specimen. human skin. ( 
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Fig. 3.—Photomicrograph of skin, showing vasculitis. This specimen was removed from the 
finger tip of a patient, in an area devoid of gross lesions. This patient had an obscure, mildly 
febrile illness with minimal vascular lesions in the retinas, and migratory polyarthritis. 0 
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SUMMARIO IN INTERLINGUA 
See page 644 for original article) 


Observationes Relative Al Comportamento De Varie Adjutas Diagnostic 
In Casos De Infarcimento Myocardial 


Vinti-cinque patientes, admittite al Hospital Hartford con le diagnose clinic de 
infarcimento myocardial, esseva studiate per medio de determinationes serial 
de transaminase glutamic-oxaloacetic del sero, de transaminase glutamic-pyruvate 
del sero, de dishydrogenase de acido lactic, de proteina C-reactive, del sedimen- 
tation erythrocytic, de numerationes del leucocytos, e de electrocardiogrammas. 
Vinti-duo del 25 patientes esseva recognoscite como casos de infarcimento 
myocardial non dubitose. Sex de illes moriva. In omne iste casos le diagnose 
esseva confirmate al necropsia. 

1. Determinationes de dishydrogenase de acido lactic es parallel al determina- 
tiones de transaminase glutamic-oxaloacetic e offere pauc adjuta additional in 
establir de diagnose de infarcimento myocardial. In comparation con le nivellos 
de transaminase glutamic-oxaloacetic del sero, minus que 50% del casos monstrava 
un plus longe elevation del nivello de dishydrogenase de acido lactic. 

2. Grados anormal del activitate de transaminase glutamic-pyruvate esseva 
notate in 50% del casos. Iste activitate monstrava nulle uniforme correlation con 
le activitate de transaminase glutamic-oxaloacetic del sero. Quando un infarci- 
mento myocardial esseva complicate per choc clinic, sin reguardo a su magnitude, 
elevationes del transaminase glutamic-pyruvate del sero occurreva invariabile- 
mente. Le causas del elevation de iste transaminase esseva sin dubita multiple, 
sed il es probabile que necrose centro-lobular del hepate esseva le plus commun. 

3. Proteina. C-reactive se revelava como un excellente, ben que non- -specific 
indicator de necrose myocardial. In casos in que nulle studios enzymatic 
es disponibile, determinationes de proteina C-reactive es probabilemente superior 
al mesura del tempo de sedimentation erythrocytic como criterio in sequer le 
curso de un infarcimento. 

4. Un batteria de studios enzymatic e serologic in patientes sub suspicion de 
haber suffrite un infarcimento myocardial pote esser extrememente utile. Le 
origine histic de elevationes del transaminase glutamic-oxaloacetic pote esser 
lelineate plus clarmente per determinationes simultanee de transaminase 
tlutamic-pyruvate del sero. 
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A RE-EVALUATION OF THE 


DIAGNOSTIC CRITERIA FOR 


ACUTE PERICARDITIS 


By WILLIAM A. 
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For many years, in the areas of our 
practice, pyogenic infection and rheu- 
matic fever were leading causes of 
acute pericarditis. Changes wrought by 
the antibiotic era in the incidence of 
pyogenic infections rheumatic 
fever, together with the upsurge in rec- 
ognition of acute nonspecific pericardi- 
tis, prompted us to review, for an 
evaluation of our diagnostic criteria, 
the clinical data on 240 patients seen 
from 1946 to 1956. The results show 
that the incidence, development and 
recognition of the findings used as 
diagnostic criteria are sufficiently vari- 
able to make the diagnosis one easily 
missed unless suspicion of pericarditis 
arises and a methodical plan is followed 
deliberately to seek out the diagnostic 
findings. 

Table 1 shows the incidence of eti- 
ologic types in the 240 cases. That our 
listing of frequency of the several types 
holds generally may be doubted. These 
cases were drawn from general teach- 
ing services, a government hospital 
caring in large part for adult males, 
and from a consultation practice. In 
the latter two groups the frequency 
of uremia is considerably above its 
general incidence, and the number of 
children seen, and affecting the figures 
for rheumatic fever, is low. We know, 
too, that some patients with acute myo- 
cardial infarction and a friction rub 
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were not coded as having pericarditis, 
reducing the frequency of this diagno- 
sis in the list to an unknown degree. 
We do feel, however, that the figures 
give a fair approximation of the prob- 
lem of acute pericarditis in the services 
from which the cases are drawn. They 


TABLE 1—ACUTE PERICARDITIS 
INCIDENCE OF ETIOLOGIC TYPES IN 240 CASES 
1946-1956 


Acute Nonspecific 
Uremic 12 (1 
Pyogenic 38 (1 
Accompanying ardial 


Infarction 26 (11%) 
Rheumatic 95 (11%) 
Neoplastic 90 ( 8%) 
Tuberculous 16 ( 7%) 
Traumatic 
Accompanying Collagen 

Disease 8 ( 3%) 
Unclassified 3( 1%) 


point out the continued importance of 
pyogenic pericarditis even though it has 
lost its leading position, and point up 
the position maintained by the tuber- 
culous type despite modern chemo- 
therapy. It can also be seen from Table 
1 that the first five causes are respon- 
sible for over three-quarters of the 
cases and the first 6 causes for 85%. 

\ twofold difference between nec- 
ropsy and clinical incidence of acute 
pericarditis has been reported (Herr- 
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Obviously: the classically 
symptoms and signs are 
either not met or not elicited in a num- 
ber of cases even if one allows for 
terminal episodes. Some of the diffi- 
culties in diagnosis are brought out 
when one reclassifies patients, not into 
etiologic categories, but into two large 
groups based on the bedside problem 
in the patient: (1) Those in whom 
the pericarditis represents the pre- 
dominating clinical picture and (II) 
those in whom it is part of a general 
picture with predominating symptoms 
elsewhere. In the first group patients 
may have pericarditis secondary to 
some general process but if so, the 


mann et al.®). 
described 


rABLE 2.—ADMISSION DIAGNOSES 
10) PATIENTS WITH ACUTE PERICARDITIS 


Coronary Occlusion 16 
Pneumonia 11 
Rheumatic Fever 
Pulmonary Embolism 
Acute Cholecystitis 
Acute Pericarditis 


ore toto 


symptomatic picture is outstandingly 
pericarditic and is generally painless 
but in some types, the acute nonspecific 
variety or those with distention from 
fluid, pain may draw attention to the 
heart. But even when this is true, as 
shown in Table 2, diagnostic accuracy 
In pws table we see the admis- 
sion diagnoses in 40 patients with acute 
nonspecific pericarditis admitted to one 
institution. Here only 8 of 40, or 20% 
of the total were diagnosed on admis- 


is poor. 


sion, an experience which the literature 
shows is not peculiar to this institu- 
tion (Govettet and Powers, Read and 
Porti 


analysis of the clinical records in 
patients in this group indicates clearly 
that the development and course of 
the diagnostic findings are sufficiently 
vari ble to account for many of these 
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errors in diagnosis unless the disease 
is suspected and these findings are de- 
liberately sought on repeated examina- 
tion. Admission diagnoses represent an 
opinion based on short term observa- 
tion at variable times after onset of 
the clinical picture. The dramatic sud- 
den painful onset of acute nonspecific 
pericarditis makes it a clinical entity 
useful in studying the problem of 
sequential developme nt of diagnostic 
findings. In addition, the friction rub 
is usually well developed, the electro- 
cardiographic findings little compli- 
cated by other processes, the patient 
can be handled well for roentgeno- 
graphic studies, and attempts at para- 
centesis are freque ntly rewarding. 
Table 3 shows, in 38 instances of our 
group observed by the same personnel, 
the frequency with which the various 
diagnostic findings were elicited from 
the time of admission through the ac- 
tive course of the disease. Note that 
the incidence of findings diagnostic of 
pericarditis is far from the level 

which any one alone could be de- 
pended upon uniformly. There was a 
lapse of 24 hours to 5 days from the 
onset of symptoms until observations 
were started. To be sure the figures 
would be different if all patients were 
followed from the beginning of symp- 
tomatology, a variable accountable for 
part of the results shown in this table. 
Specific cases point this out clearly. For 
example, one patient, awakened at 
night with severe chest pain represent- 
ing the clinical onset of her disease, 
was seen promptly within an hour by 
one of the staff men. He heard a friction 
rub and recommended admission to the 
hospital. The next morning the friction 
rub could not be heard and electrocar- 
diograms for the next 2 days were 
normal, to be followed on the third day 
by recurrence of the friction and typi- 
cal electrocardiograms. In another such 
instance electrocardiograms never be- 
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came positive and friction did not 
recur. Variability in the timing of ob- 
servations and rapid changes account 
for the low incidence of some of the 
n Table 
portance of sequential examination. 

It may be seen in Table 3 that diag- 
‘electrocardiographic changes 
were two-thirds of the 
time. Often there were nonspecific ab- 
normalities. 


findings 3 and stress the im- 


nostic 


observed only 


The electrocardiographic 
findings are reminiscent of those of 
Bellet and McMillan in 1938'. In 57 
instances of acute pericarditis of differ- 
ent types they electrocardio- 
graphic changes in 80% but character- 
istic ST 


found 


segment changes in only 377%. 


TABLE 3.—ACUTE NONSPECIFIC 
PERICARDITIS 


INCIDENCE OF POSITIVE DIAGNOSTIC FINDINGS 
Total Patients 38 (100.0%) 
Friction Rub 26 ( 68.4%) 
EKG Abnormal 35 ( 92.1%) 
Diagnostic 25 ( 65.8%) 
Nonspecific 10 ( 26.3%) 
Roe ntgenographic Change - 
Cardiac Shadow 23 ( 60.5%) 
Paracentesis 9( 23.7%) 


If sequential examination is started 
after electrocardiograms have reached 
a positive but pattern, 
and in the absence of friction, diagnosis 
may have to be made upon the general 
course without elicitation of pathogno- 
monic signs and be helped in support 
by nonpathognomonic roentgenographic 
signs such as transient changes in heart 
size. Rapid increase in heart size with 
reversion to normal is such evidence, 
and Table 3 shows that cardiac en- 
largement occurred about as frequently 
as friction. Without friction this en- 
largement, especially when transient, 
is important in diagnosis. Like the 
electrocardiographic findings the roent- 
genogram of the heart is frequently 
abnormal but not diagnostic. In addi- 


nondiagnostic 
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tion small effusions, under 300 ml., may 
not distort the cardiac contour at all 


Large effusions may produce the pea 
shaped shadows frequently described 
and be accompanied by changing con 
tour with changing posture. However, 
a large flabby heart may produce simi 
In such doubtful instances 
findings with other 


lar changes. 
correlation of the 


data which alone are not diagnostic 
may lead to proper fin: il diagnosis. Ex 
amples include the apex beat being 


found well within the outer border of 
the heart dullness or 
finding of a definitely 
lation time which is often present in 
the dilated heart but is usually absent 
in tuberculous pericarditis with effu 
sion or in acute benign pericarditis 
( Bellet, Nadler and Steiger? ). 

Indeed in institutions in aig ad 
missions are often delayed or late, as 

. large city and county hospit ils for 
‘dienes the percentage of patients 
without pathognomonic signs may be 
high. In a military or 
where early and 
possible the figures would probably bh: 
considerably different. Our findings in- 
dicate an assessment of the general run 
of referred patients and are probably 
comparable to the findings in 
such practice generally. 

In the second large group previously 
mentioned, pericarditis not represent- 
ing the predominating clinical pictur 
but occurring as a part of a general 
process with predominating symptoms 
elsewhere, the findings of pericarditis 
are likely to develop sometime afte 
the evolution of the primary clinical 
picture and, if the signs are not out- 
standing, true 
nated lupus, for example, they may be 
missed unless repeated pointed exar 
nation is carried out for them. On 
must keep in mind from the clini al 
picture present the possibility of pct 
carditis. This was true in our group 


shadow, or the 
prolonged circu- 


school group, 


close observation is 


usual 


as is often 1 dissemi- 
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Sodeman and Smith: 


in disseminated lupus, early in uremia 
and neoplastic diseases as well as in 
infarction where interest 
was already centered in the heart. Even 
in rheumatic fever where necropsy 
practically all patients 
have pericarditis, clinic: al reports show 
under 50%, even in good 


myocardial 


study shows 


an incidence 


rollicking attacks (Friedberg and 
Gress’, and McGuire, Kotte and 
Helm). Contrariwise, even when the 


patient may be poorly responsive, as 
in advanced uremia, the findings of 
pericarditis may be so striking, for ex- 
ample the friction rub, that it can be 
missed only with difficulty (McGuire, 
Kotte and Helm*). 

examples, 
etiologic 


taken the 
types seen in the 
group analyzed, indicate that in a large 
percentage of patients suspicion must 
be drawn to pericarditis because of 
findings other than the usual reliable 
latter sought out or 
the patient followed with sequential 
to establish the involve- 
ment of the pericardium. In suspected 
disseminated lupus this approach may 
be the only way in which pericarditis 
s found and which, after establishment, 
is in turn helpful in confirming the 
original suspected diagnosis. General 
symptoms and localized manifestations 
elsewhere may mask or suppress find- 
ings of peric: iditis or by their promi- 
nence draw attentior to other expres- 
sions of the disease. In tuberculous and 
pyogenic pericarditis we found this 
trequently to be true. 

lhe findings in this re port emphasize 

‘considerable variability in the pres- 
cence of diagnostic findings when the 
patient is first seen, a fact which has 
d to frequent misdiagnosis of the 
Case, 


These 
Various 


signs and the 


examination 


Clearly our series points out the 
versity of the appro: ach to acute peri- 
-ditis, So it is that. although the 
© .gnosis of acute pericarditis depends 
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upon pathognomonic signs, including 
demonstration of the friction rub, typi- 
cal electrocardiographic evidences, 
roentgenographic signs, and the dem- 
onstration of pericardial fluid, the 
diagnosis is easily missed unless these 
findings are deliberately sought. The 
seeking of these findings will depend 
upon the suspicion of pericarditis. 
This is based upon: 

(1) The presence of disease known 
to cause pericarditis frequently. This 
includes not only such disturbances as 
rheumatic fever, pneumonia with com- 
plications, general septic — pictures, 
chronic nephritis, myocardial infare- 
tion, but disseminated lupus, trauma 
and others. The presence of any one 
of these disturbances would bring to 
mind the possibility of pe ricarditis ‘and 
the deliberate search for it. 

(2) The presence of thoracic symp- 
toms which are not adequately ex- 
plained. At times the acute onset of 
a clinical picture suggesting pneumo- 
nia, pulmonary infarction, or other dis- 
turbances with anterior chest pain, but 
not clearly definitive, should bring to 
mind the possibility of pe sricarditis. 

(3) The well-known diminution in 
the intensity of heart tones under ob- 
servation. Although not necessary for 
the diagnosis of pericarditis with effu- 
sion, this change frequently occurs, 
and its development under observation 
should make one suspect this possi- 
bility. 

(4) The development under obser- 
vation of apparent cardiomegaly, which 
if unexplained, should lead to a similar 
suspicion. 

(5) The signs of acute cardiac tam- 
ponade which should, of course, lead 
one to suspect pericarditis with 
effusion. 

Under these circumstances persistent 
pointed attempts to demonstrate 


pathognomonic findings of pericarditis 
are important. 


nay 
a & 
‘ 
eal 
| | 4 
‘on 
imi 
ICES 
ther 
ystic 
Ex 
bie 
4 
On 2 
inical a 
pen 
uP | | | 
| 


676 The American Journal of the Medic 


Summary. In general the results of 
this study indicate that: 

(1) In certain etiologic types, early 
diagnosis rests upon suspicion ot peri- 
carditis from the general picture and 
repeated careful search for pathogno- 
monic signs. When the pericarditis 
does not represent the predominating 
clinical picture and occurs as a part 
of a general process with predominat- 
ing symptoms elsewhere the diagnosis 
is frequently missed unless repeated 
pointed examination is carried out for 
signs of pericarditis. Often suspicion 
must be drawn to pericarditis because 
ot findings other than the usual reliable 
signs and the latter then sought out 
or the patient followed with sequential 
examinations. 

(2) Great variability in etiologic 
factors and subsequent symptomatol- 
ogy make diagnostic thought often a 
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problem primarily of etiologic rather 
than anatomic consideration. 

(3) Differential diagnosis springing 
trom pathognomonic signs frequently 
is not the clinical problem. 

(4) Variable appearance and disap- 
pearance of friction and the incon- 
stancy of and rapid evolution of the 
electrocardiographic and roentgeno 
graphic patterns make serial determina- 
tions important. Nonspecific abnormal- 
ities in the electrocardiogram and 
roentgenogram, when friction is not 
elicited, magnify the importance of the 
chronological development of diag 
nostic data, and are often the most 
important leads to diagnosis. 

(5) Emphasis must be placed upon 
suggestive and nonspecific findings to 
develop a fund of data satisfactory for 
diagnosis in many patients. 
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ESOPHAGEAL VARICES ASSOCIATED WITH HIATUS HERNIA 
IN THE ABSENCE OF PORTAL HYPERTENSION 


By Eppy D. Patmer, Lr. Cor., MC 
ASSISTANT CHIEF OF MEDICAL SERVICE, 2np GENERAL HOSPITAL 
APO 180, NEW YORK, NEW YORK 


TeLEscopic esophagoscopy has taught 
a great deal about the natural history 
of esophageal varices and of portal 
hypertension during the past few years. 
Because it furnishes considerably more 
information than does roentgenologic 
study on the presence, size and con- 
figuration of varices (Brick and 
Palmer? ), observations on variceal be- 
havior which would have come as a 
distinct surprise only a few years ago 
are now being reported from many 
quarters. Varices are being discovered 
in situations in which none previously 
were known to exist (Frank et al.*, 
Kanoui*, Martorell®, Morton and 
Whelan®, Nissen? and Palmer and 
Brick*), and an unexpected degree of 
dynamism has been observed in their 
spontaneous comings and goings 
(Bennett, Lorentzen and Baker"). 

During study of 500 patients with 
esophageal varices, 27 have been found 
in whom the presence of varices was 
wholly unexplainable: no reason for 
portal or superior caval hypertension 
could be found, and, in fact, in a num- 
her of cases direct measurements 
showed that the venous pressure within 
the varices or their tributaries was not 
ibove the range considered normal for 
th a system (100 to 160 mm. of 
water, during the f fasting state). It was 
tl aw. possibly significant that 3 of 
these patients had achalasia, 2 had 
rather severe pulmonary emphysema, 
ail 2 others had chronic asthma. The 
most. striking feature of the group, 
however, was that 10 of the 27 had a 
di-ct hiatus hernia, and it is with 


these patients that the present report 
is concerned. It is interesting to note, 
conversely, that in local experience 
with 298 hiatus hernia patients esopha- 
goscopic study has shown varices in 
only 20 instances; that is, in half the 
cases in which varices and_ hiatus 
hernia were combined no cause for 
the varices was evident. 


Material and Methods. Nine of the patients 
were men, one a woman, and all were 
Caucasians. At the time the varices were 
discovered and investigated, the patients were 
between 25 and 51 years of age; half were 
in the fifth decade. Eight patients were 
initially studied because of pain and dyspepsia 
consistent with the diagnosis of hiatus hernia, 
and 2, previously well, had sudden hemateme- 
sis. Altogether, 5 of the patients had hema- 
temesis at some time during their course and 
a sixth had slow bleeding from the gastro- 
intestinal tract, without vomiting. In 2 pa- 
tients the source of hematemesis was de- 
termined with assurance to be esophageal 
varices by esophagoscopic examination during 
active bleeding. 

All of the hiatus hernias were demon- 
strated by both Roentgen and esophagoscopic 
examinations. Most of them were small; maxi- 
mum elevation of the esophagogastric junction 
above the hiatus was 5 cm. All were of the 
direct or “sliding” type. 

The liver was considered normal on physi- 
cal examination in all cases, as was the battery 
of liver function tests carried out after the 
presence of varices had been discovered. 
Liver biopsy was done in 8 of 10 cases, and 
the specimens were normal. There were no 
physical signs of portal hypertension. 


Findings. Table 1 summarizes in- 
formation on the varices. They were 
demonstrated only by esophagoscopic 
(Eder-Hufford) examination. Roent- 
genologic failure can perhaps be 
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ascribed to the small size of the veins 
and to the deformity produced by the 
hernias. All patients were gastroscoped 
at the time of esophagoscopy, but no 
gastric varices could be found within 
the herniated portion or elsewhere. The 
diameter of the esophageal varices as 
observed in all but one of the patients 
categorizes them as mild (average no 
greater than 3 mm. in esophageal seg- 
ment severely involved). The 
varices were re-evaluated esophagos- 
copically within from 6 days to 6 weeks 
in 6 instances, prior to any surgical 
manipulation, and it was found that 
their severity had changed in only 2 
cases. 


most 


TABLE 1.—DATA ON ESOPHAGEAL VARICES IN 
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Venous above the hiatus 
in or near the varices, was measured in 
4 patients. Attempts to measure pressure 
within the varices by trans-esophagos 


press ire 


copic needling gave valid results only 
3 times; it difficult to obtain 
clearly valid readings from varices 
which are this small. In a fourth pa 
tient within 
the periesophageal venous plexus at 


is very 


pressure was measured 
the time of thoracotomy. The pressures 
found in these 4 patients were at or 
near the upper limit of normal for the 
portal system presumably 
siderably elevated for the intrinsic 
esophageal venous system. Portal pres 


con 


sure was measured seven times below 


10 PATIENTS 


WITH HIATUS HERNIA 


State of Varices® 


Venous Pressure 


Hernia State of Varices 


Case Preoperatit ely (mm. of Water Repair Postoperatively 
] 3}mm., distal 1/4 coronary vein: 125 yes after 10 weeks: non 
6 days later: 
3 mm., distal 1/4 
2 2 mm., distal 1/2 periesophageal ves after 5 weeks: none 
3 weeks later: plexus: 160 
2 mm., distal 1/2 
3 2 mm., distal 1/2 coronary vein: 120 ves after 8 weeks: none 
{ 3mm., distal 1/5 varix: 170 ves after 5 weeks: none 
1 week later: portal vein: 140 
}mm., distal 1/5 
5 5 mm., distal 1/3 coronary vein: 85 ves after 5 weeks: none 
6 weeks later: 
3 mm., distal 1/3 
6 2 mm., distal 1/3 varix: 150 no _ 
3 weeks later: 
2 mm., distal 1/3 
7 3mm., distal 1/3 coronary vein: 105 ves not done 
8 3mm., distal 1/3 not measured yes after 5 weeks: none 
8) 2 mm., distal 1/2 varix: 145 ves not done 
2 weeks later: coronary vein: 115 
3 mm., distal 1/2 
10 3 mm., distal 1/3 coronary vein: 85 ves after 6 weeks: none 


Average diameter of varices in esophageal segment most severely affected, and proport'on 


of esophageal length involved. 
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Palmer: 


the hiatus, in the vessels indicate in 
the Table, at the time of operation. 
The readings were normal. 

Surgical repair of the hiatus hernia 
was carried out for 9 patients. In none 
there any visible evidence of 
venous distention about the cardia or 
elsewhere. 


Was 


From 5 to 10 weeks postoperatively 
esophagoscopic evaluation was again 
made in 7 of the patients. No varices 
were found and none could be pro- 
duced through Valsalva maneuver. 


Representative Case Histories. Case 1. 
This 45-year-old white man had had eight 
attacks of excruciating, tearing substernal 
pain, lasting 1 to 2 hours and accompanied 
by nausea and vomiting, during the past 9 
weeks. Physical examination and cardiac and 
pulmonary normal, but roent- 
revealed 3-cm. 
direct hiatus hernia. Stools were consistently 
positive for occult blood. Liver function tests 
were normal. Upon esophagoscopic examina- 
tion the esophagogastric junction was found 
gitis. Throughout the distal quarter of the 
esophagus there were several varices measur- 
ing up to 3 mm. in diameter. No active bleed- 
ing was found Gastroscopic examination was 
normal except that the hiatus hernia could 
be demonstrated. Six days later repeat esoph- 
at copl 


studies were 


genographic examination 


nu. above the hiatus. There was no esopha- 


examination showed the varices as 


be 

The hiatus hernia was repaired transab- 
dominally. The liver appeared normal and no 
venous distention was recognized in the portal 
system. The venous pressure in the stomach’s 


coronary vein below the hiatus was 125 mm. 


of water. A liver biopsy was taken and sub- 
sequently proved to be normal. Repeat esoph- 
a opic examination 10 weeks postopera- 
tively revealed no varices. 

se 2. For a year this 46-year-old white 
Woman had had recurrent epigastric pain and 
Pyrosis, worse at night but not confined to 
r¢ ibency. There had been four severe pro- 
lonved nocturnal attacks of epigastric and 
su rnal pain during the period. Physical 


eX ination was essentially normal. A 5-cm. 
hiatus hernia was demonstrated roent- 


ge igically. In addition to the hernia, esoph- 
ago--opic examination showed many 2-mm. 
varies throughout the distal half of the 
es gus. Liver function tests gave normal 
res Repeat esophagoscopic examination 3 
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weeks later showed no change in the varices. 

Transthoracic hernia repair was done. No 
distention was recognized in the periesoph- 
ageal plexus but the venous pressure here 
was found to be 160 mm. of water. Five 
weeks postoperatively esophagoscopic exami- 
nation revealed no varices. 

case 3. This 25-year-old white man com- 
plained of pyrosis and regurgitation for about 
a year. Investigation showed a 5-cm. direct 
hiatus hernia as the probable cause. At esoph- 
agoscopic examination in addition to the 
hernia several 2-mm. varices were found 
scattered through the distal half of the esoph- 
agus. Liver function tests were normal and 
a liver biopsy specimen showed no abnor- 
mality. 

Transabdominal hernia repair was done. 
The liver and portal venous system appeared 
normal, and the pressure in the coronary 
vein was found to be 120 mm. of water. 
Eight weeks postoperatively esophagoscopic 
examination showed no varices. 

case 4. This 48-year-old white man, pre- 
viously well, suddenly vomited a moderate 
amount of dark blood. His stomach was 
washed with ice-water and he was immedi- 
ately examined esophagoscopically and gas- 
troscopically. A direct hiatus hernia without 
esophagitis was found, and in addition there 
were many 3 mm. varices throughout the 
distal 5 cm. of the esophagus. One of these 
was bleeding actively. Gastroscopic and 
fluoroscopic examinations were normal ex- 
cept for the presence of the hiatus hernia. 
The bleeding was controlled by balloon 
tamponade. One thousand milliliters of whole 
blood transfusion were required. Liver func- 
tion tests were normal. Subsequent study 
showed many small gallstones and diverticu- 
losis of the colon, to complete Saint’s triad. 
Repeat esophagoscopy revealed the varices as 
before, and transesophagoscopic measurement 
of the pressure within a varix gave a reading 
of 170 mm. of water. 

Cholecystectomy and hernia repair were 
carried out. The pressure in the portal vein 
was 140 mm. of water. Five weeks postopera- 
tively esophagoscopic examination showed 
that the varices had disappeared. 


Discussion. The important features 
of the varices in this group were these: 
they were narrow but tended to involve 
relatively long segments of the esoph- 
agus; they appeared to be rather stable 
in both their diameter and extent; they 
were not accompanied by demonstrable 
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varices in the herniated portion of the 
stomach; the venous pressure in and 
about the varices was considerably 
above that reasonably expected for 
normal systemic veins in this location; 
the portal venous pressure was not 
elevated; and surgical correction of the 
hiatus hernia was regularly followed 
by disappearance of the varices. 

The simplest explanation for the 
varices is probably the best: perhaps 
the diaphragmatic hiatus constricts the 
stomach enough to encourage the 
venous outflow from the herniated por- 
tion of the stomach to open and follow 
the native portal-systemic shunts across 
the cardia into the esophageal plexus. 
There are two main objections to this 
explanation, the first being that one 
would hardly think that there would 
be enough venous outflow from a rela- 
tively small herniated gastric sac, as 
found in these patients, to overfill the 
great periesophageal venous plexus and 
cause varices to form. Second, gastric 
constriction sufficient to interfere with 
venous return from a gastric sac which 
is collapsed and at rest would be ex- 
pected to cause some delay in passage 
of barium suspension and perhaps some 
symptomatic repercussions from food 
retention within the herniated portion, 
yet no evidence of luminal obstruction 
was observed. 

Whatever the etiologic explanation, 
the practical clinical importance of the 
varices is that of potential hemorrhage. 
It is fair to say that a quarter of hiatus 
hernia patients at some time have sig- 
nificant gross bleeding from the upper 
gastrointestinal tract or insidiously de- 
velop blood-loss anemia as a result of 
the hernia. Here is another possible 
source of bleeding in hiatus hernia pa- 


tients to add to the better-known ones, 
such as erosive esophagitis, esophageal 
ulcer, erosive gastritis, and gastric and 
duodenal ulcer. It is important to note 
that these varices could be demon 
strated only by esophi agoscopy and 
that in 2 instances it was possible to see 
that the varices were actually the 
source of bleeding. Emergency treat- 
ment by pneumi itic ti amponi ade (Sengs- 
taken tube) was not one or 
altered by the presence of the hernia, 
although, if the suggested etiology is 
correct, tamponade would theoretically 
add briefly to the problem of venous 
return from the herniated portion of 
the stomach. 

Summary. Ten patients with small 
direct hiatus hernia, representing 3° 
of hiatus hernia patients examined 
esophagoscopically, were found to have 
esophageal varices, in the absence of 
a heretofore recognized explanation for 
varices. The varices were narrow, rela- 
tively extensive, relatively stable, were 
demonstrable only esophi agoscopically, 
and disappeared (as judged by single 
checks ) following repair of the hernia. 
In 2 cases of hemorrhage, esoph- 
agoscopic examination showed that the 
bleeding was coming from the varices. 
Venous pressure measurements showed 
normal portal pressure in the 7 patients 
so tested and unexpectedly high pres- 
sure in the varices or periesophag: al 
plexus in 4 patients tested. 

Simple venous constriction gd the 
diaphragmatic hiatus is offered as the 
best, but not entirely 
etiologic explanation. 

Esophageal varices secondary to 
hiatus hernia constitute another poten- 
tial source of bleeding in certain hiatus 
hernia patients. 
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SUMMARILO IN INTERLINGUA 


Varices Esophagee Associate Con Hernia Del Hiato In Le Absentia De 
Hypertension Portal 


Esseva constatate que dece patientes con micre directe hernia del hiato, 
representante 3 pro cento de omne patientes de hernia del hiato qui esseva 
examinate esophagoscopicamente, habeva varices esophagee sin explication de 
typo usque nunc recognoscite. Iste varices esseva_restringite, relativemente 
extense, e relativemente stabile; illos esseva demonstrabile solmente per le 
esophagoscope; e illos dispareva (secundo unic observationes postoperatori ) 
post le reparation del hernia. In 2 casos de hemorrhagio, examines esopha- 
goscopic monstrava que le sanguination veniva ab le varices. Mesurationes de 
pression venose monstrava in 7 patientes assi studiate normal pressiones portal, 
e in 4 patientes pressiones inexpectatemente alte in le varices e in le plexo 
periesophagee. 

Es avantiate como le melior, sed non completemente satisfacente, explication 
un simple constriction venose per le hiato diaphragmatic. 

In certe patientes con hernia de hiato, varices esophagee secundari a hernia 
del hiato constitue un additional causa potential de sanguination. 


SUMMARIO IN INTERLINGUA 
(See page 668 for original article) 


Biopsia Digital In Humanos 
Un Adjuncto Al Studio Del Circulation Peripheric 


Es describite un technica de biopsia digital que se ha provate utile in studios 
comprehensive dei circulation peripheric. Ilo es simple, relativemente non- 
penose, e sin risco. lo ha essite usate sin difficultate in plus que 150 patientes. 

Le digito es un organo multo apte al investigation periphero-vascular in statos 
normal e etiam pathologic. Ille contine un del plus sensibile vasculaturas del 
corpore integre, e in humanos illo contine per multo le plus grande numero de 
clomeres e de altere anastomoses arterio-venose inter omne le sitos comparabile. 
'| pare que le manifestationes vascular de morbos generalisate occurre pre- 
ocemente in iste area, de maniera que biopsias del digito, que es si facilemente 
cessibile, pote approfundar nostre comprension de extense alterationes vascular. 
Quando usate in conjunction con le rheoplethysmographo, iste methodo pro 
effectuation de biopsias permitte un utile correlation del function con le 
uctura. Gratias al facto que le technica causa pauc distortion anatomic, illo 

etiam essite utile in le studio del recentemente describite, sensibile cellulas 
chromaffin del pelle human. 
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THE recent contributions of Bruton®, 
Good et al.®, Janeway, Gitlin et 
and others (Collins and Dudley’, 
Favour®, and Young and Wolfson" ), 
have incited much interest in the re- 
lation of serum protein fractions to in- 
fection. The bulk of attention has been 
focused on the gamma globulin frac- 
tion, because of its established relation- 
ship to immunity; the major antibodies 
residing in this fraction. The whole 
problem of studying serum protein 
fractions has been simplified by the 
development of the technique of sep- 
aration by filter paper electrophoresis. 
This method, however, has less fre- 
quently been used to study the over-all 
serum protein fraction response to in- 
fection and even more rarely has any 
attempt been made to study the protein 
changes in relation to the specific in- 
fecting organism. Jencks, Smith and 
Durrum" and Flynn®, have described 
the general changes in infection, while 
Banerjee and Chatterjee’, have de- 
scribed the alterations in cholera, small- 
pox, tetanus, and meningitis. Changes 
during the course of viral hepatitis have 
been described by Satoskar, Lewis and 
Gaitonde™*, and others (Flynn® and 
Jencks, Smith and Durrum!'). In an 
attempt to determine the usual pro- 
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PARALYSIS 


MEDICINE 


tein fraction response to various patho- - 
genic microorganisms patients with in- 
fectious diseases have been studied. 


Materials and Methods. Eighty-three pa 
tients who were hospitalized on the Infectious 
Disease Service at Jefferson Davis Hospital, a 
city-county charity institution were studied 
Admission came only after severe symptoms 
were well developed as bed space was at a 
premium and only seriously ill patients could 
be admitted. The initial specimens for serum 
electrophoresis were drawn within 48 hours 
after admission; therefore coincided with the 
period of most marked clinical symptoms 
The results obtained on these initial specimens 
are the basis of this report In order to de 
termine the normal protein fraction distribu 
tion for this method and laboratory, similan 
electrophoretic studies were performed on 
LS5 persons thought to be in good health 
Included in this group were both males and 
females with an age range from 18 to 55 years 
(a large number of these individuals wer 
medical students and technicians). As these 
normal figures were obtained on young healthy 
adults, free of significant disease and in excel 
lent nutritional status, it was felt that addi 
tional information as to the protein distribu 
tion in the chronically ill, malnourished 
charity patient would be of value. Accordingly 
serum was obtained on 85 patients with simi 
lar poor nutritional backgrounds, hospitalize« 
on the Medical Service at Jefferson Davi 
Hospital, and on 50 outpatients in the Diabeti: 
Clinic. Electrophoresis was carried out be 
tween glass plates, using barbital buffer, pl 
8.6, ionic strength of 0.1, at room tempera 
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ture. The strips were then dried and stained 
with bromphenol blue and quantitated by 
cutting out each stained fraction, eluting and 
measuring the eluted dye in a Beckman 
spectrophotometer at 540 my, using the meth- 


od of Flynn and deMayo?‘. 
Results and Discussion. In all in- 
stances the amount of each fraction 


present is expressed percentage of 
the total protein. This is in agreement 
with the procedures used by Jencks, 
Smith and Durrum!!, and for the same 
(a) to avoid introduction of 
an error caused by multiplying the 
percentage values obtained by one set 
of units (dye binding capacity ) by 
total protein values in another set of 
units. (b) avoid variations which occur 
as a call of changes in total protein 
concentration through such processes 
as hemodilution, hemoconcentration, 
and vascular permeability to 
protein (Gitlin and Janeway*). In 
addition pt obtained in this lab- 
oratory in a wide variety of studies 
have been more consistently re produc- 
ible using the percentage distribution. 
The analysis of 185 normal patients is 
shown in Table 1. The normal range 
here is 2 times the standard 
deviation. It is now our opinion that 
this variation may be too great for 
albumin and gamma. The figures for 
albumin and alpha-1 fractions are ex- 
actly the same as those .reported by 
lencks, Smith and Durrum"™, while the 
results herein reported for alpha-2 and 
heta are lower, and gamma is somewhat 
higher than the values found by Jencks. 
These differences are difficult to ex- 
plain; however, it is well to note that 
figures were obtained by elution 
determination in the Beckman 
spectrophotometer, while Jencks, Smith 
avd Durrum obtained their figures by 
use of a photoelectric scanner. The dif- 
ference may be related to the method 
used by Jencks to correct for the non- 
lit car relationship between the optical 
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density and concentration of dye on 
the paper encountered in the scanner 
procedure. 

It is generally agreed that almost any 
illness of more then mild severity and 
duration will lead to a decrease in 
albumin and increase in gamma glob- 
ulin. These changes are readily ap- 
parent in Tables 2 and 3. In the hos- 
pital patients who represent all illnesses 
usually seen on a general Internal Med- 
icine Service, in a charity hospital, the 
average percentage of albumin is de- 


TABLE 1.—SERUM PROTEIN FRAC- 

TIONS IN 185 NORMAL PERSONS 

Standard 

Fraction Mean Deviation Range 
Albumin 68.5% 4.81 58.9-78.1% 
Alpha-1 2.8 0.92 1.0- 4.6 
Alpha-2 6.3 1.48 3.3—- 9.3 
Beta y 1.33 5.0-10.4 
Gamma i4.7 2.86 9.0-20.4 


creased below the normal range and 
gamma globulin is increased above the 
normal range. The same tendency is 
seen in the patients with infectious dis- 
ease, as shown in Table 3. It has also 
been recognized that dis- 
eases ( infection, collagen disease, and 
others ) produce an increase in alpha-1 
and alpha-2 globulins. These changes 
are seen in Table 3, which summarizes 
all of the patients with infectious dis- 
eases. In Table 2 it may be seen that 
the hospitalized medical patients and 
the diabetics, as a group, have normal 
alpha globulin percentages in spite of 
the rather marked alterations in albu- 
min and gamma globulin. The beta 
globulin tends to be elevated, less 
marked in the diabetic patients under 
good control, which may be related 
to the extremely high incidence of 
atherosclerosis in these groups of pa- 
tients. Table 4 summarizes the bacterial 
infections. The meningococcus was the 


i 
: 
. 
x ¥ 
\ 


(84. The American Journal of the Medical Sciences * June, 1958 


causitive agent in all of the cases of | <.01). The same appears to be true in 
meningitis. The miscellaneous infec- the patients with meningitis but there 
tions included infected abortions, ery- are not enough patients to analyze 
sipelas, scarlet fever, and a submandib- _ statistically. 

ular abscess. The changes in all types In the Gram-negative pneumonias, 


of bacterial infections are similar. The the decrease in albumin and increase 
elevations in alpha-2 and beta globulin in gamma globulin were even more 
percentages in meningitis are quite marked than those observed in patients 
marked, in fact the percentage increase with pneumococcal pneumonia. This 
in the alpha-2 is the most marked seen may not have been due to the infection 
in this series. A further breakdown of | since these patients more often had 
the pneumonias appears in Table 5. other illnesses. Cirrhosis was present 


TABLE 2.—SERUM PROTEIN FRACTIONS IN HOSPITALIZED MEDICAL PATIENTS 
AND OUTPATIENTS WITH DIABETES MELLITUS 


No. of - 
Patients Ab Alpha-1  Alpha-2. Beta Gamma 
Normal 185 68.5 2.8 6.3 4.4 14.7 
Hospital Patients 85 57.1 2.3 75 610.3 22.8 
Diabetes Mellitus 50 63.1 2.6 6.9 10.0 17.8 
Good Control 65.5 3 6.5 9.4 16.1 
Poor Control 56.0 | 22.6 


FABLE 3.—A SUMMARY OF THE PROTEIN CHANGES IN PATIENTS 
WITH INFECTIONS 


Patients Alpha-I Alpha-2 Be ta Gamma 
Bacterial Infection 10) 16.5 5.1 11.1 10.4 25.9 
Viral Infection 17 52.6 1.8 11.2 9.7 217 
Hepatitis 6 16.1 5.4 5.6 11.4 98.5 
Miscellaneous 20 53. 1.5 9.4 9.6 23.1 


In the Gram-positive (pneumococcal) — in almost all of this patient group. The 
pneumonias there is a marked drop alpha globulin response was _ less 
albumin percentage and a rise in alpha- marked, suggesting either less inflam 

alpha-2, beta and gamma compo- matory component of the infection o1 
nents. Jencks, Smith and Durrum!", an inability of the damaged liver t 
did not report changes of such marked synthesize this fraction. Patients wit! 
degree probably because the majority mixed pulmonary infections generall 
of their patie nts were relatively young had long sti inding obstructive emphy 
and free of complicating illnesses and sema, and the infection was secondar' 
received treatment early; all of these to the anatomical alteration. The alpha 
factors tend to decrease the severity 2 elevation was the highest seen in an 
of the protein response. The elevation of the pneumonia patients, while th 
of beta globulin was unexpected and gamma _ globulin elevation was les 
is of a high degree of significance (p= _ marked. In the pneumonias of que: 
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tionable etiology were included those 
cases considered clinically to have 
pneumococcal pneumonia. but who 
had received antibiotic therapy prior 
to study. The signs, symptoms and 
clinical course were those of a bacterial 
infection, but cultural proof was lack- 
ing. The changes in protein pattern in 


TABLE 


1£—SERUM PROTEIN ALTERATIONS IN PATIENTS WITH 
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monias (Table 5). This is illustrated 
most clearly in the cases of psittocosis. 
There is one difference in the protein 
changes in the viral and bacterial in- 
fections in that the rather marked beta 
elevation seen in the bacterial pneu- 
monias was not present in the viral 
infections. In hepatitis there was 


BACTERIAL INFECTION 


No. of 

Patients Alb 

Meningitis 4 44.7 

Pneumonia 31 15.8 
Miscellaneous Bacterial 

Intections 5 46.5 


rABLE 


« 


5.—SERUM PROTEIN CHANGES IN PNEUMONIA 


Alpha-1  Alpha-2 Beta Gamma 


6.0 14.4 11.8 23.1 
5.0 12.0 10.3 27.1 
5.1 Aid 10.4 25.9 


o 
« 


Patients Alb Alpha-1 Alpha-2 Beta Gamma 


No. of 
Gram + Bacteria 15 44.9 
Gram — Bacteria 38.4 
Mixed Flora a 
Unknown Etiology S 52.1 
Psittacosis 8 51.0 


TABLE 6.—SERUM 


No. of 


46.2 


PROTEIN ALTERATIONS VIRAL 


5.6 12.6 11.1 25.8 
5.0 10.1 9.8 36.8 
5.8 13.7 9.6 24.7 
3.7 LL.5 9.3 23.4 
4.8 


INFECTIONS 


fad 
a 


Patients Alb Alpha-1  Alpha-2. Beta Gamma 
Psittacosis 8 51.0 1.8 iF 9.6 23.1 
Mumps 3 53.0 4.1 11.2 8.4 19.1 
ellaneous 
Viral Infections 6 53.7 5.1 9.9 10.6 20.8 
Hepatitis 6 46.1 5.4 8.6 11.4 28.5 


se patients were much less marked 
iin in the culturally proven cases. 
Tis leads to the reasonable assumption 
that the earlier the therapy, the less 
mirked the protein fraction abnormal- 
it). In the viral infections (Table 6) 
th changes were qualitatively the 
but quantitatively less marked 
th those seen in the bacterial pneu- 


marked decrease in albumin and an 
increase in gamma globulin. In addi- 
tion there was !ess striking decrease in 
alpha and a slight increase in beta 
globulin. In general, these changes had 
been noted previously (Flynn®, Jencks, 
Smith and Durrum!'! and_ Satoskar, 
Lewis and Gaitonde'?). However, the 
increase in beta was more consistent 
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in this series than in any of the pre- 
viously reported studies. 

The miscellaneous group of infec- 
tious diseases is shown in Table 7. As 
might be expected in tuberculosis, 
serum protein changes were those of 
illness inflammation. 
The degree of change in the albumin, 
alpha and gamma components gener- 
ally correlated quite well with the 
clinical status of the patient with re- 
spect to the degree of the chronicity 
and inflammation. This has been re- 
ported by others (Jencks, Smith and 
Durrum!!). In the 4 patients who had 
self-limited illnesses, but with elevated 
temperatures and symptomatic response 


a chronic with 


TABLE 7.—SERUM PROTEIN 


No. of 

Patients Alb 

Puberculosis S 17 5 
Histoplasmosis 9 14.4 

ver 

Unknown Etiology t 61.7 
Gastroenteritis 4 58.9 
Subacute Endocarditis 2 58.9 


of such degree to warrant hospitaliza- 
tion, the serum protein fractions were 
not far outside normal limits. It is 
interesting that the changes were so 
limited in this type of patient in whom 
clear-cut evidence of infectious disease 
was present clinically, but no infecting 
organism could be found. In the 4 pa- 
tients with severe gastroenteritis, 2 had 
Gram-negative infections and 2 appar- 
ently had viral infections. In this very 
limited s: unple there was no difference 
in the protein fraction distribution be- 
tween the bacterial and viral infections. 

The protein change associated with 


subacute bacterial endocarditis, al- 


though only 2 cases were studied in this 
were similar to those observed 
in other cases studied in this hospital. 
These changes were 


series, 


mild to moderate 
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in degree and mainly reflect the albu 
min and gamma globulin response to 
chronic illness. These observations fit 
quite well with the concept that the 
microérganisms ordinarily producing 
subacute bacterial endocarditis do not 
evoke an inflammatory or immunologic 
response, 

The observations thus far presented 
represent the serum protein fractions at 
the height of 
several patients serum electrophoretic: 


clinical symptoms. In 
analysis was performed twice weekly 
during the active and early 
cent phases of their illness. 
will the 

subsequent report; however, it may b 
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IN MISCELLANEOUS INFECTIONS 


Alpha-1 Alpha-2_ Beta 


Gamma 
5.1 10.] 10.6 26.8 
6.2 8.1 28.2 
3.8 8.7 8.6 wp, 
3.4 8.1] 9.5 20.1 
3.2 re 9.3 21.1 


said that the protein changes, in gen 
marked in the first 
few days following admission and then 
slowly returned to normal, lagging well 
behind the These 
temporal changes in serum _ protein 
compone nts are summarized very well 
in Fig. 1. This patient develope da 
lung abscess complicating pneumonia; 
consequently, the whole protein sp 

trum of considerably 
heightened and prolonged. The d 

crease in albumin, increase in alpha 
and gamma globulins are quite evident. 
It is our feeling that this is the normal 
response to infection. Any patient with 
a severe infectious disease in whom tlie 
percentage of albumin drops and tlie 
percentage of alpha globulin increas:s 
with no increase in the gamma compo- 
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nent should be suspected of having 
one of the disturbances in gamma glob- 
ulin formation. 

Experience with these and other 
studies indicates that the organ pri- 
marily involved by the infection has 
relatively little effect on the electro- 
phoretic pattern, with the exception of 
infectious hepatitis. Of much more im- 
portance is the type of organism and 


70 


60 


Serum Protein 


BETA 


cation of inflammation. In infections 
ot the liver the alpha fraction response 
is not seen, and there is an increase 
in the percentage of beta globulin, ac- 
companied by a decrease in albumin 
and a marked increase in gamma glob- 
ulin. In Gram-positive cocci infection 
there is also an increase in the per- 
centage of the beta component. Viral 
infections of the lung produce the 
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Days after onset of infection 


lig. 1—Serum protein fraction changes during the course of pneumonia complicated by 
lung abscess. 


the presence of other pathologic proc- 
esses, such as cirrhosis of the liver, 
bronchial obstruction, damaged cardiac 
valves, and others. 

Summary. infection several 
changes occur in the percentage dis- 
tribution of the serum protein compo- 

ts. In general these include a de- 
ise in albumin and an increase in 
ima globulin that occurs with al- 
t any catabolic process. An increase 
lpha-1 and 2 globulins is an indi- 


same changes as do the Gram-positive 
cocci, with the exception that the beta 
globulin fails to increase. In patients 
with Gram-negative bacillary infections 
of the lung there are markedly abnor- 
mal protein patterns, but this is usually 
due to an underlying disease, such as 
cirrhosis of the liver. In subacute bac- 
terial endocarditis there is usually a 
decrease in albumin and increase in 
gamma globulin with little or no alpha 
globulin change. 
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SUMMARIO IN INTERLINGUA 


Responsa De Fractiones Proteinic Del Sero A Infectiones 


In infection il occurre plure alterationes in le distribution procentual de! 
componentes de proteina seral. Generalmente iste alterationes include un reduc 
tion del albumina e un augmento del globulina gamma (lo que characteris 
quasi omne processo catabolic). Un augmento del globulinas alpha-1 e alpha-2 
es un indication de inflammation. In infectiones hepatic, le responsa del frac 
tiones alpha es absente, sed il occurre un augmento procentual de globulina 
beta, accompaniate de un reduction de albumina e un marcate augmento di 
globulina gamma. In_ infectiones per coccos positive al Gram, il occurre etiam 
un augmento procentual del componente beta. Infectiones virusal del pulmones 
produce le mesme alterationes como le coccos positive al Gram, con le exception 
que le augmento del globulina beta es absente. In patientes con infectiones 
pulmonar per bacillos negative al Gram, il occurre marcate anormalitates de! 
configuration proteinic, sed usualmente iste phenomeno resulta de un morbo 
subjacente, como perexemplo cirrhosis hepatic. In subacute endocarditis bac 
terial, il occurre usualmente un reduction del albumina e un augmento d 
globulina gamma, con pauc o nulle alteration de globulina alpha. 
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Recent studies have revealed sev- 
eral metabolic differences between the 
leukocytes of gri anulocytic and _ those 
of lymphocytic leukemia. The acid 

Beck and Valentine***) and alkaline 
(Beck and Valentine*®** and Wiltshaw 
and Moloney**) phosphatase and the 
beta-glucuronidase (Anylan, Gamble 
and Hoster' and Follette, Valentine 
and Lawrence*) activities have been 
shown to differ in these two states. 
Likewise, the rate of formate (Winzler, 
Williams and Best?*) and of cystine 
Weisberger and Levine**) incorpora- 
tion into the leukocytes differs in these 
two types of leukemia. 

it has been demonstrated that the 
levels of several serum enzymes 
(Bierman et alt, Hsieh and Blumen- 
thal'®, Israels and Delory™, Sibley and 
Flcisher?®, Wroblewski and LaDue’*?, 
an! Zimmerman and Weinstein** ) also 
are elevated in some patients with 
lev \emia. No relationship between the 
typ. of leukemia and the occurrence 
of elevated serum levels of aldolase 


(Sibley and Fleisher’), or of lactic 
dehy drogenase (Bierman et al.4, Hsieh 
and Blumenthal'®, Wroblewski and 
LaDue**, and Zimmerman and Wein- 
stein** ) has been reported. Israels and 
Delory'', however, have shown that 
the serum isomerase level is elevated 
in chronic granulocytic, but not in 
chronic lymphocytic leukemia. 

In the present study serum lactic 
dehydrogenase (L.D.) and glutamic 
oxaloacetic transaminase (GOT) levels 
were determined in 49 patients with 
leukemia. It was found that the L.D 
levels were consistently elevated in un- 
treated chronic granulocytic and in 
acute leukemia, but not in chronic 
lymphocytic leukemia. GOT levels 
were elevated only in several patients 
in each of the three types of leukemia. 

In addition to the 49 patients with 
leukemia, 38 patients with various 
types of lymphoma were studied. The 
inclusion of these patients in this study 
appeared to be justified in view of the 
nosological relationship between lym- 
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phocytic leukemia and lymphocytic 
lymphoma (Berman* and Rappaport, 
Winter and Hicks'*), 

The serum levels of these two en- 
zymes have been related not only to 
the types of leukemia or lymphoma, 
but also to the effects of treatment, 
organ involvement at necropsy, degree 
of leukocytosis and to hepatic dys- 
function. 


Materials and Methods. Forty-nine patients 
with leukemia and 38 with lymphoma were 
studied. The types of leukemia and varieties 
of lymphoma are shown in Table 1. The 
patients ranged in age from 20 to 68 years. 
All had one or more lactic dehydrogenase 
determinations for a total of 263. Of the 87 
patients, 74 also had one or more glutamic 
oxaloacetic transaminase determinations for 
a total of 185. Necropsies were performed in 
16 of the 20 patients who died during the 
course of this study. 


TABLE 1.—TYPES OF LEUKEMIA AND 
LYMPHOMA STUDIED WITH SERUM 
ENZYME DETERMINATIONS IN EACH 
CATEGORY 


No. with No. with 
GOT 
No. of Determi- Determi- 
Patients nations nations 


1. Acute leukemia 5 5 5 
2. Chronic granulo- 


cytic leukemia iD 15 12 
3. Chronic ly mpho- 
cytic leukemia 29 29 27 
4. Hodgkin’s disease 22 22 15 
5. Reticulum cell 
sarcoma 7 7 6 
6. Lymphosarcoma 9 9 9 
TOTALS 87 87 74 


The L.D. determinations were performed 
by a method reported elsewhere (Zimmerman 
and Weinstein®*), Normal values for this en- 
zyme are below 270 micromols DPNH: per 
100 ml. of serum. The serum GOT activity 
was initially measured by the method of 
Karmen, Wroblewski and LaDue!%, but later 
the modification of Reitman and Frankel! 
of the method of Umbreit and his associ- 
ates*1,22 was utilized. In the range of GOT 
values observed in the present study, the 


results obtained by the two methods were 
comparable. Normal values for this enzyme 
are below 40 units. The Bromsulphalein ex- 
cretion test was performed by the method of 
Mateer and his associates!4 and the serum 
alkaline phosphatase by the method of 
Bodansky®. These two measures of hepatic 
function were selected for correlation with 
the serum L.D. and GOT levels since they 
have been shown to be abnormal frequently 
in patients with metastatic carcinoma of th 
liver (Mendelsohn and Bodansky!* ) 


Results. Five patients with acute 
leukemia and 12 with chronic granulo 
cytic leukemia were studied prior to 
therapy. All of these patients had ele 
vated L.D. levels (Fig. 1). Values wer 
normal in 6 patients while receiving 
therapy (3 with chronic granulocytic 
leukemia and 3 with acute leukemia 
and in 3 additional patients studied 
only during a therapy-induced remis 
sion of chronic granulocytic leukemia 
(Fig. 1). Examples of these will be 
discussed below. On the other hand. 
only 1 of 29 patients with chronic 
lymphocytic leukemia had an eleva 
tion of this enzyme. He had_ been 
treated with TEM and the enzyme 
level was only slightly elevated | 305 
Eleven other patients treated with this 
drug had normal serum L.D. levels. 
GOT levels were elevated in 3 of 
the 5 patients with acute leukemia and 
in 1 of the 12 patients with chronic 
granulocytic leukemia. Five of 27 pa- 
tients with chronic lymphocytic leu 
kemia had elevated GOT levels, slight 
in 4 (43, 46, 48, 58 units) and mod- 
erate pe 1 (150 units) (Fig. 2). 
Necropsies were performed on 2 of 
the 5 patients with acute leukemia who 
died. Both had elevation of L.D. (1, 
190 and 505). The one with the higher 
L.D. had leukemic infiltration of tiie 
liver and spleen, the other showed evi- 
dence of leukemia only in the bone 
marrow. While the GOT level was 
normal in the latter, the former )a- 
tient’s level reached a value of 10. 


Necropsy of one patient with chro: ic 


Figure 
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Figure 1.- 


Scattergram showing highest lactic dehydrogenase (L.D.) leve ‘etermined in each 


patient. The solid circles represent patients studied only during a therapy-induced remission. 
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2.—Scattergram showing highest glutamic oxaloacetic transaminase (GOT) values 
determined in each patient. 
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granulocytic leukemia with a maximum 
L.D. level of 450 revealed infiltration 
of many organs including the liver with 
immature leukocytes. 

An analysis of the relationship be- 
tween the L.D. levels in acute leukemia 
and chronic granulocytic leukemia and 


6004 
| 


10" 
2 
> 


L.D- micromols DPN H, 


of the degree of leukocytosis. No corre 
lation could be established between th« 
serum L.D. levels and the number ol 
circulating “blast” cells in either acute 
or chronic granulocytic leukemia, (1 

| 20) (Fig. 3). As has already been 
stated, patients with chronic lympho 


105 120 135 150 165 160 195 210 


Fig. 3—Comparison of lactic dehydrogenase levels and simultaneously determined num 
of circulating leukocytes and “blast cells” in patients with acute leukemia and chronit 
granulocytic leukemia. 


the number of circulating leukocytes 
is shown in Fig. 3. In chronic granulo- 
cytic leukemia, the L.D. levels ap- 
peared to be directly proportional to 
the degree of leukocytosis (r = +0.71, 
P<0.001). In acute leukemia, however, 
all L.D. values were high irrespective 


cytic leukemia had normal L.D. levels. 
In these patients, the leukocyte count 
varied from 10,000 to 200,000 per c.mm. 

One patient with acute leukemia «nd 
3 with chronic granulocytic leuke: iia 
were studied serially while 
treatment. In one patient with ac ite 
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Serum enzyme levels in a patient with acute leukemia during therapy. 
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5.—Serum enzyme levels in 3 patients with granulocytic leukemia during therapy. 
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leukemia, the favorable therapeutic re- 
sponse to 6- mercaptopurine and pred- 
nisone was accompi <9 by a decrease 
in L.D. levels (Fig. The terminal 
period was char: by a 
gressive rise in the L.D. value and i 

the previously norm: ; GOT level. Two 
of the 3 patients with a granulo- 
evtic leukemia (Fig. 5) showed a de- 
crease in the LD. aes and the third, 
fluctuating levels of this enzyme. The 
only patient with chronic gr: inulocytic 
leukemia, whose GOT levels were 
studied during therapy (Fig. 5, W.K.), 


x 

= 500 

a 

° 

€ 

° 

E 


showed a single elevated value of this 
enzyme during the period of obser- 
vation. 

Serum enzyme levels in patients with 
lymphoma are shown in Figs. 1 and 2 
Lactic dehydrogenase (Fig. 1) and 
GOT (Fig. 2), were each elevated i 
approximately half of these patients 
There was no significant difference in 
the results in the 3 types of lymphoma 
studied. Hepatic infiltration was dem 
onstrated in 9 of the 12 patients who 
were necropsied and in one patient 
whose liver was biopsied at laparotomy 
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-Highest GOT and L.D. levels in 12 patients with necropsy-proven lymphoma, group 
according to the degree of hepatic involvement. 
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In patients with lymphomatous infiltra- 
tion of the liver, both the L.D. and 
GOT levels were elevated (Fig. 6). In 
the 3 patients without lymphomatous 
involvement of the liver, the L.D. 
levels were normal (2 patients) or 
slightly elevated (1 patient). The GOT 
levels determine 4 in 2 of the 3 without 
hepatic infiltration, were normal in one 
and strikingly elevated in the other, a 
patient with reticulum cell sarcoma. 
This patient had extension to the 
mediastinum, vertebrae. lungs, and 


Reticulum cell sarcoma 

Hodgkin's disease 

Lymphosarcoma 

Acute leukemia 

Chronic granulocytic 
leukerma 

Chronic lymphocytic 
leukemia 
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patients with elevated L.D. levels, but 
normal alkaline phosphatase values. A 
larger number, usually patients with 
lymphoma, had alkaline phosphatase 
elevations, but normal L.D. values. A 
similar relationship could be detected 
between L.D. levels and BSP retention 
in the serum (Fig. 8). Transaminase 
elevations were noted only when alka- 
line phosphatase or BSP values were 
elevated (Figs. 9 and 10). Abnormal re- 
sults with these conventional measures 


of hepatic function, however, were 


6 6 10 12 14 16 


18 20 22 24 2 2 


Alkaline phosphatase Bodansky units 


—Comparison of simultaneously determined L.D. and alkaline phosphatase values in 
patients with lymphoma and leukemia. 


iorta, but the myocardium was spared. 
While the L.D. levels were repeatedly 
normal in this patient, the GOT levels 
had been elevated up to 280 units, but 
had returned to normal levels before 
leath. Neither electrocardiographic nor 


evidence of in- 
‘arction was present. 

The between elevated 
erum enzyme levels necropsy- 
lemonstrated lymphomatous _ infiltra- 
on of the liver led to a comparison of 
he values for L.D. and GOT with the 
‘sults of BSP retention and alkaline 
hosphatase tests, in all patients (Figs. 

to 10). Patients with elevated L.D. 
evels usually had alkaline phosphatase 
levations (Fig. 7). There were a few 


\ecropsy myocardial 


association 


noted in a number of patients with 
normal GOT levels. 

The effect of treatment on the serum 
enzyme levels was studied in 14 pa- 
tients with lymphoma treated with ir- 
radiation or nitrogen mustard. In 6 
of these there was no change. The 
changes observed in the remaining § 
patients are shown in Fig. 11. Depres- 
sion of the L.D. level occurred in 6 and 
slight elevation in the other 2 patients. 
The effect of treatment on the GOT 
level was variable in the 5 patients in 
which it was determined (Fig. 11). 

The relationship between the simul- 
taneously determined L.D. and GOT 
serum levels in both leukemia and 
lymphoma patients is shown in Fig. 12. 
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In the area where both L.D. and GOT 
levels are within the normal range 
(Zone 1), all types of patients are rep- 
resented except those with untreated 
leukemia and chronic granulo- 
leukemia. Zone IL designates the 
both enzymes are elevated. 
These elevations were found largely in 
patients with lymphoma and a few 
chronic granulocytic leukemia patients. 
Lactic dehydrogenase elevations with 
normal GOT levels (Zone HI) were 
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and Zimmerman and Weinstein**). It 
has not been previously emphasized, 
however, that elevations of this serum 
enzyme are less frequent in chronic 
lymphocytic leukemia. In only 1 of 29 
patients, diagnosed as chronic lympho- 
cytic leukemia, were elevated L.D. 
levels noted. It is of interest that this 
one patient had clinical features sug- 
gestive of lymphosarcoma, but ma- 
terial for histological diagnosis was not 
available. 


12. 14 
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10.—Comparison of glutamic oxaloacetic transaminase and simultaneously determined 
BSP retention values in patients with lymphoma and leukemia. 


patients with acute leukemia 


r chronic granulocytic leukemia. The 

area with elevated GOT and normal 
.D. values (Zone IV) includes pa- 
ents with chronic 
mphocytic leukemia. 
Discussion. Lactic dehydrogenase 
vels of the serum were found to be 
evated in all patients with untreated 
ironic granulocytic and acute leu- 
mia. This is in agreement with other 
ports (Bierman et al, Hsieh and 
umenthal!®, Wroblewski and LaDue** 


Other glycolytic enzymes have also 
been show n to be elevated in the se- 
rum of patients with leukemia. Israels 
and Delory'! have reported that in 
chronic granulocytic leukemia, there 
Was a parallel increase in the serum 
isomerase and the absolute count of 
granulocytes in the peripheral blood. 
Normal serum isomerase levels were 
found in patients with chronic lympho- 
cytic leukemia with total white cell 
counts up to 295,000 per c.mm. Sibley 
and Fleisher®® reported that in leu- 
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kemia, whether lymphocytic or granu- 
locytic, all patients with increased 
leukocyte counts displayed increased 
serum aldolase values, while those pa- 
with normal counts had 
normal serum aldolase levels. No dis- 
tinction was made in the latter study 
between granulocytic and lymphocytic 
leukemia and no reference was made 
to the results in acute leukemia. 

In the present study, there was a 
significantly (P<0.001) positive corre- 
lation: between the total number of cir- 
culating leukocytes and the height of 
the L.D. 


tients near 


levels in chronic granulocytic 
leukemia. This could not be detected 
in acute leukemia. It has been sug- 
gested that serum enzyme elevations 
leukemias may be due to in- 
enzyme content of the leu- 
kemic cells (Israels and Delory™) or 
to more rapid release of the enzyme 
from de ‘strove ‘d or altered cells into the 
serum (Israels and Delory' and Sibley 
and Fleisher?’). The theoretical pos- 
sibility that increased enzyme content 
of the leukemic leukocytes is respon- 
sible for the elevated serum levels 
seems contradicted by the observations 
of Valentine**. He reported that lactic 
dehydrogenase activity was less in both 
chronic granulocytic and chronic lym- 
phocytic leukemic cells than in normal 
cells. 

Increased rate of leukocyte destruc- 
tion has been suggested by Sibley and 
Vleisher?® as a possible cause of the 
increased serum aldolase levels in 
leukemia. Increased destruction should 
‘manifested in a shortened life-span 
' these cells. There is evidence that the 
ukoeytes of chronic granulocytic leu- 
mia have a slightly le ‘ss than normal 
rvival time (McCall et al., Osgood 

and Weisberger and Levine”), 
ie life-span of acute leukemic leuko- 
tes is much shorter than that of nor- 
il leukocytes, while survival time of 
nphocytes in chronic lymphocytic 


in some 


creased 
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leukemia appears to be normal or even 
increased (McCall et al.’°, Osgood et 
al? and Weisberger and Levine*®). 
Therefore, serum enzyme elevation in 
chronic granulocytic leukemia may be 
the result of a moderately accelerated 
rate of destruction of the increased 
numbers of peripheral perhaps 
marrow leukocytes. The elevations of 
serum enzymes in acute leukemia, even 
with peripheral leukopenia, may be re- 
lated to the very rapid turnover of the 
“blast” cells. It is of interest that Israels 
and his associates!? in their studies of 
serum isomerase in leukemia have ar- 
rived at similar conclusions. 

The explanation for the occurrence 
of elevated levels of some serum en- 
zymes in leukemia is not clear. It 
seems apparent, however, that meta- 
bolic differences can be demonstrated 
not only in the cells, but also in the 
serum of patients with different types 
of leukemias. 

Three other studies (Chinsky and 
Sherry’, Waisman, Monder and Wil- 
liams™ and Wroblewski and LaDue*! ) 
have reported normal GOT levels 
patients with leukemia. In this study, 
elevations were seen infrequently in 
each of the types of leukemia and most 
often late in the course of the disease. 
There was no demonstrable correlation 
between the level of the GOT and 
L.D. in these patients (Fig. 12). The 
positive correlation between abnormal 
hepatic function and elevated GOT 
levels in patients with lymphoma might 
suggest the possibility that elev ated 
levels of this enzyme reflect he »patic 
involvement in leukemia as well. There 
were insufficient data in this study to 
test this possibility. 

In patients with malignant lym- 
phoma, the incidence of elevated L.D 
and GOT values was approximately 
equal. The occurrence of elevations of 
both enzymes is in agreement with 
other reports (Hsieh and Blumenthal’®, 
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Wroblewski*", Wroblewski La- 
Due*! and Zimmerman and Wein- 
stein®™). In these patients with lym- 
phoma, as it has been suggested by 
Hill and Levi® for patients with carci- 
noma, increased serum L.D. levels may 
reflect increased enzyme content of the 
tumor or they may be the results of 
release of enzyme from normal cells of 
organs (for example, liver) invaded by 
the neoplasm. The positive correlation 
between hepatic infiltration and ele- 
vated serum L.D. levels is consistent 
with the latter hypothesis, but does 
not preclude the possibility that this 
may be a reflection of total mass of 
lymphomatous tissue. GOT elevations 
in patients with lymphoma, appeared 
to reflect hepatic involvement, as was 
demonstrated by a positive correlation 
between GOT elevations and he spatic 
infiltration at necropsy and_ alkaline 
phosphatase or BSP abnormalities, or 
both, during life. This is consistent 
with the observations of Wroblewski 
and LaDue*', and observations made 
in those patients with disseminated 
carcinomatosis, especially with hepatic 
metastases (West and Zimmerman** 
and Wroblewski and LaDue*'). 

The effect of therapy on the enzyme 
levels could not be evaluated in pa- 
tients with lymphoma, since the re- 
sults of therapy were too invonsistent 
for satisfactory analysis. In several pa- 
tients with leukemia, a favorable clin- 
ical and hematologic response was asso- 
ciated with reduction of the elevated 
L.D. levels. 

Lactic dehydrogenase elevations in 
the serum have been found in other 
hematologic disorders (Table 2). The 
degree of elevation is marked in un- 
treated megaloblastic anemia (Zimmer- 
man, West and Heller**), sickle cell 
anemia (Zimmerman, West and 
Heller**) and infectious mononucleo- 
sis (Zimmerman and Weinstein**). At 
the present time serum enzyme analy- 
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sis in hematologic disorders appears to 
be of limited clinical usefulness; never- 
theless, it contributes to the knowledge 
of the biochemical abnormalities in 
these diseases. It is possible that 
further study of the serum enzymes 
and eventui y employment of a “panel 
of enzymes” as suggested by 
(Bing, Castellanos and Siegel*), may 
lead to wider clinical pony 


TABLE 2.—RELATIVE DEGREE® Ol 
ABNORMALITY OF THE GLUTAMIC 
OXALOACETIC TRANSAMINASE (GOT 
AND LACTIC DEHYDROGENASE (L.D 


IN HEMATOLOGIC STATES 
L.D 
1. Megaloblastic anemia 0 4 
2. Sickle cell anemia 2+ 14 
3. Acute leukemia 2 } 
4. Chronic granulocytic leukemia 0 4 
5. Chronic lymphocytic leukemia 14 0 
6. Malignant lymphoma 9+ 2+ 
7. Infectious mononucleosis 14 44 
°1+ represents slight and infrequent ab 
normality. 
1+ represents marked and consistent ab 


normality. 


Summary. 1. Serum lactic dehydro- 
genase was found to be consistently 
elevated in both untreated acute leu- 
kemia and untreated chronic granulo 
cvtic leukemia. Only 1 of 29 pationts 
with chronic lymphocytic leukemia had 
an elevated level of lactic dehydro 
genase. 

2. Serum glutamic oxaloacetic trans 
-aminase levels were infrequently ele 
vated in all three types of leukemia 
Elevations, when present, usually oc 
curred terminally. 

3. Approximately half of the patients 


with malignant lymphoma exhibited 


elevations of both serum enzymes 
These elevations were associated witl 
widespread dissemination and could bs 


corr 


tion. 
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correlated with abnormal liver func- in acute leukemia and chronic granu- 
tion. locytic leukemia appeared to be related 


t. Normal lactic dehydrogenase level — to clinical remission. 
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REVERSION OF ATRIAL FIBRILLATION TO SINUS RHYTHM 
WITH DIGITALIS THERAPY 


By B. JeENN«NGs, M.D.° 
NORMAN Maxkous, M.D.° 


AND 


Jost PH B. VANDER VEER, M.D. 


From the Cardiovascular Department, Division of Medicine, Pennsylvania Hospital, 
Philadelphia, Pennsylvania ) 


Tuere is a difference of opinion as 
to the frequency with which digitalis 
will convert atrial fibrillation to sinus 
rhythm. Goodman and Gilman’ state 
that “fibrillation of the atrium is rarely 
halted by digitalis.” 
movement in the atria as the basis for 
fibrillation they state that digitalis 
“does not sufficiently lengthen the ef- 
tective refractory period of the atrial 
muscle to interrupt the circus move- 
ment. Also, reflex vagal stimulation 
caused by the drug tends to shorten 
the refractory period. These effects 
combine to fix and perpetuate, if not 
actually to increase the rate of the 


Assuming a circus 


circus movement of the atrium.” They 
conclude that “the drug only rarely (if 
ever) reverts the atrial fibrillation to 
a normal sinus mechanism.” Fishberg* 
shares this view and states that the 
drug “does not eliminate the arrhythmia 
and may in fact tend to perpe tuate an 
otherwise — paroxysmal fibrillation.’ 

Friedberg? also feels that digitalis tends 
to maintain the fibrillation. White" 
emphasizes the increase in atrial rate 
and does not mention a change in 
mechanism except in the cases which 
develop idioventricular rhythm or ven- 
tricular paroxysmal tachye: ardia after 
massive doses of digitalis. Both Levine‘ 

and Luisada’™ state that conversion to 


°Formerly U.S. Public Health Trainee in Cardiology, 
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regular sinus rhythm may occur but 
they do not comment on the fre quency, 
the implication being that it is not too 
common. It rarely occurs according to 
Scherf! 
atrial fibrillation to sinus rhvthm and 
digitalis only when the drug is used in 


- Bellet discusses conversion of 


conjunction with quinidine’. 

The leading proponents of the 
opinion that conversion § is anything 
other than a rarity are Prinzmetal and 
Kennamer!! who point out that “not 
infrequently fibrillation will convert to 
regular sinus rhythm with digitaliza 
tion.” However, these authors cit 
Movitt® 
“in some instances the drug ( digitalis 
causes not only ventricular slowing but 


as their reference who stated 


also reversal to regular sinus rhythm. 
The latter author cites 3 papers in 
support of this statement. One of thes: 
deals with the use of digitalis in at 
tacks of atrial fibrillation 
(Schwartz'*). Fahr and LaDue? report 
8 of 102 cases of nonparoxysmal atria! 
fibrillation in which normal sinu: 
rhythm was established spontaneous! 
during treatment with lanatoside ( 
The third reference was a paper by 
Movitt® himself entitled “An Unusu:l 
Mode of Action of Digitalis in Auric) 
lar Fibrillation.” In this he discuss«s 
2 cases which showed reversion of tl 


Pennsylvania Hospital. 
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Jennings et al.: 


fibrillation to sinus rhythm following 
treatment with digitalis, an occurrence 
which he thought “unusual” enough to 
report. Recently Pick'® has emphasized 
the “double action” of digitalis on the 
atrial myocardium whereby the drug 
either stops or maintains and augments 
the rapid atrial activity. He points out, 
however, that recent paroxysmal atrial 
fibrillation is most apt to revert to 
sinus rhythm upon digitalization. 

A cursory review of the literature 
thus reveals that in established atrial 
fibrillation digitalis tends to slow the 
ventricular rate while perpetuating the 
fibrillation and that reversion to sinus 
rhythm is unlikely. We believe that 
this paper supports the view that such 
reversion is not a rarity but occurs 
in a significant number of patients in 
whom congestive failure is adequately 
treated with digitalis. 


Method. Our interest in this subject was 
roused by the observation within a 2-weeks 
period of 5 elderly patients with atrial fibril- 
lation, whose rhythm reverted to normal 
ifter digitalization. We then became alert 
to this situation and looked for it in all 
patients who had electrocardiograms done at 
the Pennsylvania Hospital. The staff of the 
hospital was not aware of our interest in 
LIS subject and there was no deliberate 
ittempt to convert the “fibrillators” to nor- 

il sinus rhythm. In fact several patients who 

ight have reverted on digitalis alone re- 
ived quinidine therapy and were not in- 

uded in this report. 


tt 


Results. There was a total of 33 in- 
stances of reversion to normal sinus 
rhythm. These occurred in 25 patients 
( waich 6 reverted twice and one re- 
verted 3 times. Arteriosclerosis or hy- 
or both, were etiologic fac- 
tors in 23 patients, 3 of whom had con- 
comitant rheumatic heart disease, 2 had 

ite myocardial infarcts and one was 
alter operation. Two others had rheu- 
mtic heart disease. The average age 
o! these patients was 67 years with a 
range of 33 to 88 years; only 5 were 
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under 60 and 12 patients were over 
70. Fifteen of _ 25 patients were ob- 
served during a period of one year. 
Examination of the 5000 electrocardio- 
grams done during that year revealed 
a total of 161 patients with atrial 
fibrillation. The incidence of reversion 
to sinus rhythm during digitalis therapy 
for that year was 9.37. 

Cardiac failure was present in some 
degree in all of the patients. There was 
no evidence of thyroid disease in this 
group. The patients were generally ad- 
mitted because of heart failure and 
treated with the usual measures of 
digitalization, rest, salt restriction and 
mercurial diuretics. Digitalis was ad- 
ministered as follows: Fifteen patients 
had only oral digitalis. Of this group 
10 were already on digitalis at the time 
of admission and an increase in the 
daily dosage resulted in reversion to 
sinus rhy thm. In the other r 5, digitaliza- 
tion was carried out by the oral route. 
Four received digitalis leaf. The usual 
method of oral digitalization consisted 
of giving 1.0 to 12 gm. (15 to 18 
grains ) of whole leaf in divided doses 
over the first 48 hours. Then 0.1 to 0.3 
gm. (1.5 to 4.5 grains) were given daily 
until full therapeutic results were 
achieved. One patient was digitalized 
with digitoxin. Ten patients were 
digitalized initially by the  intra- 
venous route, 8 with lanatoside C 
(Cedilanid) and 2 with Digoxin. 
Cedilanid was given in doses of 0.4 to 
0.S mg. every 4 to 6 hours according 
to urgency of the situation to a total 
of 1.2 to 16 mg. The usual dose of 
Digoxin was 1.5 mg. in divided doses 
over 6 to 8 hours. 

The length of time that the patients 
had been fibrillating could not be ac- 
curately determined in most cases. 
However, records showed some pa- 
tients had apparently been fibrillating 
for several years. The period of time 
before reversion took place was vari- 
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able but many of the patients returned 
to normal sinus rhythm within the first 
week of digitalis therapy. In all of the 
25 patients in this series digitalis was 
thought to be at least a contributing 
factor in the conversion to normal 
sinus rhythm. Eleven remained in sinus 
rhythm for more than a year and at 
least 4 showed a normal rhythm 2 2 years 
later. Ten patients eve ntu: lly started 
to fibrillate again. Six patie nts reverted 
from atrial fibrillation to sinus rhvthm 
on two occasions. Most of these pa- 
tients were taking digitalis but were 
not under good control at the time of 
hospitalization. A slight increase in 
digitalis as well as other measures to 
control heart failure again resulted in 
conversion to sinus rhythm. The one 
patient who reverted 3 times had a 
period of 3 years with regular sinus 
rhythm before fibrillating a second 
time. Following the second conversion 
he was in sinus rhythm 7 months and 
after the third conversion only one 
month. A complete follow-up was not 
possible but it is known that at least 7 
patients had died by the end of 2 years 
Discussion. This study suggests th: it 
conversion of atrial fibrillation to sinus 
rhythm following digitalis therapy is 
by no means rare. In spite of the fact 
that no deliberate attempt was made 
by the attending physician to accom- 
plish reversion by use of this drug 33 
instances were found. These occurred 
in 25 patients, 15 of whom were ob- 
served in a period of one year. These 15 
represent 9.3% of all the patients with 
atrial fibrillation during that one vear. 
Other patients may have reverted but 
were not included if a subse ‘quent elec- 
trocardiogram was not taken. It should 
be emphasized that these patients all 
had organic disease with cardiac failure 
and were primarily in the older age 
group. This would seem to classify 
nearly all of them as “chronic fibril- 
lators” rather than the paroxysmal type 
even though in several the exact time 


of onset of the fibrillation could not 
be accurately determined. The therapy 
preceding reversion usually consisted 
of digitalization, bed rest, low salt diet, 
mercurial diuretics and other measures 
for control of heart failure. The time 
of reversion seemed to coincide with 
clinical improvement rather than at 
any given period of time or dosage 
ol ‘digit: 

The re ported “rarity” of reversion ot 
atrial fibrillation to 
rhythm with digitalis is probably based 


normal — sinus 


on the pharm: icologic literature and the 
assumption of the “circus movement” 
therapy for atrial fibrillation. It is in 
teresting to note that Prinzmetal and 
Kennamer'! 
circus movement are the ones who 
state that reversion with digitalis ther 
apy is “not infrequent.” Pick'’ also 
points out the direct action of digitalis 
on the atria tends to depress conduc 


who refute this theory of 


tivity and to slow propagation of the 
rapid impulses. If this predominates 
over the indirect action via the vagus 
(shortening of refractory period ) then 
the rapid atrial 
stopped. 

It is generally agreed that digitalis 
remains the drug of choice in th 
treatment of congestive heart failur 
and that this drug is especially effec 
tive in patients who have associated 
atrial fibrillation. Our experience indi 
cates that not only will the symptoms 
improve and the ventricular rate slov 
but the rhythm may revert to a sinus 
mechanism in a significant number o! 
patients. Therefore careful control of 
congestive failure including the u 


activity mav 


of digitalis in full doses should be car- 
ried out before using quinidine. It ‘s 
probable that some of the reversions 
seen shortly after starting quinidii 
therapy in patients who were previ- 
ously digitalized, is secondary to the 
digitalis and improved cardiac function 
rather than to the quinidine per se. 
Summary. (1) Reversion of atriil 
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fibrillation to regular sinus rhythm oc- 
curs in a significant number of patients 
with congestive heart failure when they 
are treated with digitalis plus other 
pertinent measures. (2) A group of 25 
patients with organic heart disease and 
atrial fibrillation reverted to regular 


sinus rhythm a total of 33 times, during 
the treatment of heart failure with 
digitalis. Quinidine or Pronestyl ther- 
apy was not given to any of the pa- 
tients. (3) Careful control of heart 
failure is probably an important factor 
and in this digitalis plays a major role. 
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SUMMARIO IN INTERLINGUA 
Reversion De Fibrillation Atrial A Rhythmo Sinusal Per Therapia A Digitalis 


|. Reversion de fibrillation atrial al regular rhythmo sinusal occurre in un 
numero significative de patientes con congestive disfallimento cardiac quando 
illes es tractate con digitalis in combination con altere mesuras pertinente. 

2. Un gruppo de 25 patientes con organic morbo cardiac e fibrillation atrial 
manifestava un total de 33 reversiones al regular rhythmo sinusal durante le 
tractamento de disfallimento cardiac per medio de digitalis. Therapia a quinidina 
0 Pronestyl non esseva usate in ulle de iste casos. 

Un controlo meticulose de disfallimento cardiac es probabilemente un factor 
importante. Le rolo de digitalis in illo es eminente. 
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STUDIES ON THE POSSIBLE RELATIONSHIP OF 
IN ANTICOAGULANT 


TO DICUMAROL 


By Hucu Cuap in, Jr., 
ASSISTANT PROFESSOR OF MEDICINE 


TOLBUTAMIDE 
THERAPY® 


M.D. 


AND PREVENTIVE MEDICINI 


AND 


Mona CasseE 1, B.S. 


(From the Division of Hematology. 
Washington University School of Medicine 


Tere is widespread interest in the 
use of the oral hypoglycemic agent 
tolbutamidet for the control of dia- 
betes, particularly the relatively mild 
diabetes which deve lops in overweight 
adult patients in middle or old age. 
Detailed studies to detect possible 
serious toxic effects of the drug have 
been reassuring to date (Levine ef 
al.*). Zeffren and Sherry®, employing 
multiple tests for alterations in liver 
function, detected no abnormalities in 
a series of 98 patients on continuous 
tolbutamide therapy. 

During the spring of 1956 two 
middle aged patients whose prothrom- 
bin times were apparently stabilized on 
maintenance doses of Dicumarol were 
discovered to have mild diabetes and 
were started on tolbutamide therapy 
in conventional dosage. Within 24 to 
48 hours, their prothrombin times 
lengthened from previous levels of 33 
to 40 seconds to over 60 seconds, neces- 
sitating discontinuance of the daily 
Dicumarol therapy. The tolbutamide 
was continued. Because of progres- 
sive lengthening of the prothrombin 
time during 72 hours following cessa- 
tion of Dicumarol, the first patient was 
given 50 mg. of vitamin K-1-oxide intra- 

*Supported by Research Grant C- 
Health Service. 


+The tolbutamide (Orinase) and sodium 
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Departments of Medicine and Preventive 
and the Barnes Hospital, St 


salt of tolbutamide used in these 
generously supplied by The Upjohn Company. 


Medic ine, 
Louis, Missouri 


venously, and the 


prothrombin tim 
was found to have 


shortened to 1S 
following day. Th 
she wed 


seconds on the 
patient 
lengthening of the prothrombin tim« 
for 48 hours after cessation of th 
maintenance dose of Dicumarol, with 
a spontaneous rise toward normal levels 
thereafter. 

Because of the similarity of the coag- 
ulation patterns in the 2 patients, the 
possibility of a “summative” effect of 
Dicumarol and tolbutamide was con- 
sidered. It is known that a hemorrhagic 
diathesis can be in chickens 
sulfonamide deriva 
Since the 


can be 


second progressiv 


induced 
receiving certain 
tives (Joyner and Davies’). 
wie aged mild diabetic 
pected to suffer relatively frequently 
from vascular abnormalities for which 
anticoagulant therapy may be 
quired, it was considered important to 
undertake preliminary studies of th 
relationship of tolbutamide to the et- 
fect of Dicumarol on the coagulation 
mechanism. 
tion describes the 
studies. 


The present communi 


results of these 


Materials and Methods. PATIENTS: Five 
tients hospitalized at Barnes Hospital re- 


2918 (C) from the National Cancer Institute of the Pu! li 


studies wert 


Cl 


celve 
ntic 
In 
form 
tients 
unde 
Jewis 
PR 
Statec 
termi 
meth 


H 
te 
| 
NTI 
al tp] 

| (Parke 
ot 
tolvuta 

( W r 
| M 10] 
inc bat 


Chaplin and Cassell: STUDIES ON DICUMAROL IN ANTICOAGULANT THERAPY 707 


ceived tolbutamide during the course of 
nticoagulant therapy with Dicumarol. 

In vitro coagulation studies were per- 
formed on the citrated plasmas from 15 pa- 
tients on continuous tolbutamide therapy 
under the care of Dr. Sol Sherry at the 
Jewish Hospital, St. Louis. 

PROTHROMBIN TIMES: Unless otherwise 
stated, the prothrombin times were de- 
termined by the conventional one-stage 
method of Quick®. 


citrated plasma and the “thrombin time” 
determined. 

IN VIVO STUDIES IN RABBITS: White New 
Zealand rabbits weighing 2.0 to 2.5 kg. were 
employed, without regard to sex. The rabbits 
were maintained on a diet of Purina rabbit 
chow and water ad lib. Dicumarol was pre- 
pared as a_ sterile 0.5% solution in O0.1N 
NaOH, and was administered either by in- 
jection intraperitoneally, or orally by stomach 
tube. Sodium tolbutamide was prepared as 
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Fig. 1.—Suggestive disturbance of Dicumarol regulation following institution of 
tolbutamide therapy, case 1. 


H or crrkarep pLAsMA: pH was de- 
termined with a Beckman pH meter, using 
micro glass electrodes. 

NTI-THROMBIN activity: To 2.5 ml. of 
an appropriate dilution of topical thrombin 
(lurke-Davis) in saline was added 0.1 ml. 
0 solution containing 24 gm. of sodium 
to! utamide per 100 ml. distilled water. An 
equivalent volume (0.1 ml.) of distilled 
Weer was added to 2.5 ml. of thrombin 


solition as a control. Both mixtures were 
im bated at 37°. Periodically 0.1 ml. of 
ea: | mixture was added to 0.1 ml. of normal 


4% and 20% solutions in isotonic saline and 
was administered orally by stomach tube. 

FIBRINOGEN: Was determined by the 
method of Ratnoff and Menzie?. 


Results. sUGGESTIVE “SUMMATIVE” AN- 
TICOAGULANT EFFECT OF TOLBUTAMIDE 
AND DICUMAROL IN 2 PATIENTS. Figures 
1 and 2 illustrate the relation of the 
prothrombin times to Dicumarol and 
Tolbutamide therapy for the 2 patients 
described in the introductory para- 
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graphs. Neither patient developed 
symptoms: signs, or laboratory evidence 
of hypoglycemia while on tolbutamide 
therapy, nor was there any evidence of 
bleeding during the per iod of maximum 
anticoagulation. The patients were 
hospitalized at different times and 
under different house officers, vet each 
physician was = by the ‘possible 
role of tolbutamide in disturbing the 


% 
100r 


PROTHROMBIN Percent of Normal 


one-stage prothrombin time determi- 
nations were performed on citrated 
plasmas from 15 patients who were 
receiving maintenance — tolbutamide 
therapy of 1.0 to 3.0 gm. per day. All 
the prothrombin times were normal. 
The prothrombin times of plasmas 
obtained from patients receiving tol- 
butamide (“tolbutamide plasma”) was 
compared with normal plasma as to: 


F.B. 


DICUMAROL 
Yj 


100 


Fig. 2—Suggestion disturbance of Dicumarol regulation following institution of 
tolbutamide therapy, case 2 


regulation of Dicumarol therapy. By 
the time the 2 case reports had been 
compared, both patients had been dis- 
charged from the hospital, and it was 
not considered justified to resume com- 
bined therapy with tolbutamide and 
Dicumarol for investigative purposes. 

EFFECT OF MAINTENANCE TOLBUT- 
AMIDE THERAPY ON PATIENTS PRO- 
THROMBIN TIME. Conventional Quick 


a) Effect of dilution with saline. 
b) Effect of incubation up to 
hours at 37 both undiluted 


and diluted \ with saline. 
In all respects the tolbutamide plasm. s 
were indistinguishable from the ne 
mal plasma, suggesting that borderli: 
deficiency of plasma prothromb 
accelerator factors did not exist in t! 
tolbutamide plasma. 
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Fig. 3.—In vitro effect of addition of tolbutamide to normal plasma. 


IN VITRO STUDIES USING HUMAN PLAS- 


‘ta. Addition of Tolbutamide to 


Normal Plasma. Sodium tolbutamide 


was dissolved in isotonic saline to pro- 


luce concentrations of 0.3%, 3.0%, and 
0%. To 24 ml. aliquots of normal 
trated plasma was added 0.2 ml. of 
ch of the tolbutamide solutions, thus 

viding final concentrations of tol- 

itamide in plasma of 25, 250 and 
0 mg. per 100 ml. (expected range 

plasma of patients on maintenance 

butamide therapy: 5 to 25 mg. per 

)ml.). The pH of the plasma was 

affected by the addition of the 


small volume of tolbutamide solution. 

Plasma-tolbutamide mixtures, and 
plasma-saline controls, were incubated 
at room temperature and in a water 
bath at 37° C. and sampled periodically 
(at 0, 1, 2 and 4 hours) for prothrom- 
bin time determination. From the re- 
sults illustrated in Fig. 3, it is evident 
that immediately following the addi- 
tion of tolbutamide in concentrations 
up to 30 times that expected in a pa- 
tient’s blood no prolongation of the 
prothrombin time was produced. 
There was no significant effect of tol- 
butamide in concentrations of 25 and 
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Fig. 4.—In vitro effect of addition of tolbutamide to plasma from a dicumarolized patie 
Note different prothrombin time scales and tolbutamide concentrations compared with Fig 


250 mg. per 100 ml. on the prothrom- 
bin time of normal plasma during 
incubation for 4 hours at room tem- 
perature or 37%. In the presence of 
tolbutamide in a concentration of 750 
mg. per 100 ml. the rapidity with 
which the prothrombin time was pro- 
longed and the degree of prolonga- 
tion appeared somewhat greater than 
the control, but the effect was not 
striking. 

2. Addition of Tolbutamide to Plas- 
ma from Patients under Treatment with 


Dicumarol. To 2.4 ml. aliquots of 
plasma dicumarolized patient 
(“Dicumarol plasma”) were added 0 
ml. of sodium tolbutamide solutions t 
provide final concentrations of .25, 2.° 
25 and 250 mg. of sodium tolbutamid 
per 100 ml. of plasma. The mixtur 
were incubated at room temperatu 
and 37° C. and sampled _ periodical! 
as in 1 above, with the results show 
in Fig. 4. Again, no effect of tolbu 
amide was noted immediately aft 
its addition to the Dicumarol ‘plasn 
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in any of the concentrations employed. 
With increasing length of incubation 
at 37° C. some prolongation of the 
prothrombin time was observed, 
roughly correlated with the concentra- 
tion of tolbutamide in the plasma. 

The effect of addition of tolbutamide 
in a concentration of 25 mg. per LOO 
ml. of Dicumarol plasma ob- 
served plasmas from several 
different patients and samples from 
the same patient obtained on different 
days. The prothrombin times after 4 


using 


rABLE 1.—THE EFFECT OF ADDITION 
OF TOLBUTAMIDE TO PLASMA FROM 
DICUMAROLIZED PATIENTS 


\fter 4 Hours Incubation at 37° C. 


Prothrombin Time (seconds) 


Tolbut. 25 


Without mg./100 ml. 
Patient Tolbut. Plasma 
l 66 67 
2 48 53 
} 70 79 
66 97 
75 93 
82 90 
{ 44 52 
35 40 


hours incubation at 37° C. are shown 
in ‘Table 1. It is evident that although 
considerable variation was observed, 
the presence of tolbutamide was con- 
stently associated with some pro- 
iongation of the prothrombin time of 
the incubated plasmas. 

In 2 sodium tolbutamide 
is added to Dicumarol plasma_ to 
iduce a final concentration of 2600 
. per 100 ml. plasma; that is, ap- 
oximately 100 times the expected 
icentration in patients receiving 
rapeutic doses of tolbutamide. An 
mediate prolongation of the pro- 
ombin time of the Dicumarol plasma 
s observed, with progressive length- 


studies, 


STUDIES ON DICUMAROL 


IN ANTICOAGULANT THERAPY 7] ] 
ening during the succeeding 4 hours’ 
incubation (Table 2). It is evident 
that the in vitro “anticoagulant” effect 
of high concentrations of tolbutamide 
is temperature-dependent, as illus- 
trated by the striking enhancement 
following incubation at 37° C. as com- 
pared to incubation at room tempera- 
ture. The addition of tolbutamide in 


TABLE 2.—THE EFFECT OF ADDITION 
OF TOLBUTAMIDE IN HIGH CON- 
CENTRATION TO PLASMA FROM A 
DICUMAROLIZED PATIENT 


Prothrombin Time (seconds) 
Tolbut. 2600 mg. 
per 100 ml. 
Dicumarol Plasma 


Dicumarol 
Plasma Alone 


Incubation 
(hours) 


R.T. 37 Ra. 37 

0 71 71 30 30 

1 73 >600 30 34 

2 83 -1200 31 38 

4 105 _— 33 44 
TABLE 3.—THE EFFECT OF ADDITION 
OF TOLBUTAMIDE IN HIGH CON- 


CENTRATION TO NORMAL PLASMA 


Prothrombin Time (seconds) 


Tolbut. 2600 
Incubation mg./100 ml. Normal 

(hours) Normal Plasma Plasma Alone 
R.T. 37° 37° 

tt) 23 23 13 13 

] 63 13 16 

2 28 >150 13 19 

4 32 >150 13 21 


equivalent concentration to normal 
plasma showed comparable but less 
marked prolongation of the prothrom- 
bin time (Table 3). There was no 
alteration of pH by the addition of the 
tolbutamide solution. Fibrinogen de- 
terminations on the plasmas at the end 
of 5 hours’ incubation revealed com- 
parable normal values for both samples, 
indicating that the effect of the high 
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concentration of tolbutamide could not 
be ascribed to lowering the fibrinogen 
content of the plasma. 

3. Addition of Dicumarol to Plasma 
from Patients Receiving Tolbutamide 
Therapy. As was expected, the addi- 
tion of Dicumarol to provide a_ final 
concentration of 2.5 mg. per 100 ml. 
of tolbutamide plasma had no effect 
on the normal prothrombin time of the 
plasma either immediately or during 
4 hours’ incubation at 37° C. 

4. Addition of Tolbutamide Plasma 


to Dicumarol Plasma. Tolbutamide 


TABLE 4.—A COMPARISON OF THE 
CAPACITY OF TOLBUTAMIDE PLASMA 
AND NORMAL PLASMA TO CORRECT 
THE PROLONGED PROTHROMBIN 
TIME OF DICUMAROL PLASMA 


Prothrombin Time (seconds 
Parts of Test Plasma to 
Dicumarol Plasma 
Incubation 


at 37° C. Normal Plasma Tolbut. Plasma 
(minutes ii ife ifs 8/1 
0 14 365 i985 i4 365 i165 
10 li 3 26 15 20 22 
140 21 28 33 17 23 27 
240 25, 30 35 19 25 30 


plasma (prothrombin time 14 seconds ) 
was added to varying proportions of 
Dicumarol plasma (prothrombin time 
46 seconds) and the mixture sampled 
immediately and at intervals during 
incubation at 37° C. Normal plasma 
( prothrombin time 14 seconds) was 
mixed with Dicumarol plasma as a 
control. All 3 plasma samples had been 
stored 2 to 3 hours at room tempera- 
ture prior to the experiment. The re- 
sults are shown in Table 4 and indicate 
that tolbutamide plasma is at least as 
satisfactory as normal plasma for cor- 
recting the defect of Dicumarol plasma. 

ATTEMPTED DEMONSTRATION OF ANTI- 
THROMBIN 


ACTIVITY OF TOLBUTAMIDE. 
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The addition of tolbutamide in high 
concentration to a solution of topical 
thrombin (Methods) demonstrated no 
evidence of an antithrombin affect ot 
tolbutamide — either 


25 hours 


immediately — or 
incubation of the 


during 
thrombin-tolbutamide mixture at 

IN VIVO STUDIES IN RABBITS. Rabbits 
(16 in all) were placed on various 
treatment schedules, designed to indi 
cate whether there was enhancement 
of the anticoagulant affect of Dicumaro! 
by administration of tolbutamide (rep- 
resentative results are shown in Fig 
5). Considerable 
served 


variation was ob 
among individual rabbits in 
their response to oral Dicumarol (for 
example, rabbit 12 is relatively sensi 
tive, rabbit 11, insensitive). Neverthe 
less, in no instance was there any sug 
gestion of a “summative” anticoagulant 
effect of the 2 drugs, even when very 
high doses of tolbutamide were given 
(equivalent on a weight for weight 
basis to 15 gm. tolbutamide per day 
to a 70 kg. human subject ). 
ADDITIONAI MATERIAL. The 
authors have had the opportunity to 
observe 3 additional middle-aged mildly 
diabetic patients who were given tol 
butamide 


PATIENT 


during the course of anti 
coagulant therapy with Dicumarol. In 
none of the patients was there any 
evidence to suggest a “summative” anti 
coagulant effect of the 2 drugs (2 ex 
amples, Fig. 6). In fact, the second 
patient (H.K.) required an increased 
dose of Dicumarol coincident with a 
1-day trial on tolbutamide therapy 
The third dicumarolized patient, not 
shown in Fig. 6, was initially studied 
while he was receiving 1.0 gm. of to 
butamide daily. His plasma was se] 
arated immediately after the blood w: 
drawn, and prothrombin time determ 
nations were performed periodically up 
to 4 hours of incubation of the plasn 
at room temperature and at 37° C. TI 
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2 Weeks 

Interval 
SOF Prothrombin 4 R 
ime " A 
Secs 30 = B 
4 
Dicumarol T 
5C AB BA 


200F Tolbutamide 
mg/Kg 20fF 
40 | | T T T T 
£283 45 &@ 
50 Prothrombin 
Time R 
Dicumaro! 
mg/Kg B B A 
16 
8 
Time 90 Prothrombin R 
Secs 30 
Dicumarol 
57 AB AR 
200 Tolbutamide 


mg/Kg 120F 


90 


sults were 


indistinguishable 


from 


se obtained for plasma obtained 
m dicumarolized patients not  re- 


tolbutamide 


ving 


The 


therapy. 


lies were repeated 2 days after the 


ly dose of 


bled, and 


tolbutamide had been 
identical 


results were 


tained. There was thus no evidence 
the plasma from patients on tol- 


mide therapy will 


show unusual 


mgation of prothrombin time re- 


to the time elapsing (up to 4 


s) between the drawing of the 


| and the performance of the pro- 


nbin time determination. 


DAYS 


5.—In vivo studies in rabbits receiving orally administered Dicumarol and tolbutamide. 


Discussion. The initial clinical evi- 
dence (Figs. 1 and 2) suggested that 
the administration of conventional 
doses of tolbutamide to patients on 
maintenance Dicumarol therapy might 
cause prompt further depression of the 
prothrombin time to dangerously low 
levels. Because of the likelihood that 
mildly diabetic patients on tolbutamide 
therapy would relatively frequently 
become candidates for treatment with 
Dicumarol, it was considered important 
to study the effect of tolbutamide on 
the coagulation mechanism, particu- 
larly in relation to Dicumarol therapy. 
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Fig. 6.—In vivo observations on 2 dicumarolized patients who did not exhibit prolongation 


prothrombin time following initiation of tolbutamide therapy. Contrast with Figs. 1 and 2 


Note different time scales in the 2 diagrams in this figure 


The coagulation studies reported 
here were aimed at disclosing any 
major effects of tolbutamide on the 
prothrombin-thrombin and thrombin 
—fibrinogen stages of coagulation. A 
number of “screening” procedures were 
employed, but no attempt was made to 
explore in detail the possible effects of 
tolbutamide on the multitudinous fac- 
tors and 
coagulation. 


intermediate reactions of 


When tolbutamide was employed in 
physiological concentrations in in vifro 
prothrombin time studies, it was not 
possible to demonstrate — significant 
“anticoagulant” either upon 
normal plasma or the plasma from 
patients receiving adequate Dicumarol 


effects 


therapy. There was no evidence of an 
antithrombin effect of tolbutamide, 1. 


did high concentrations of tolbutamide 


lower the fibrinogen content of nora! 
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plasma. In vivo studies in rabbits were 
entirely negative, even when high 
doses of tolbutamide were employed. 
close parallels should not 
be drawn between the human studies 
and the rabbit experiments in the light 
of known and suspected species dif- 
ferences. 

There was suggestive evidence of 
an in vitro ettect of high concentrations 
of tolbutamide on the prolongation of 
the prothrombin time of plasma after 
incubation at 37° C. for several hours 
(lower diagrams in Figs. 3, 4 and 
Tables 2, 3) especially when plasma 
from dicumarolized patients was em- 
ployed. In view of the unphysiological 
concentrations of tolbutamide required 
to produce this effect, it is doubtful that 
it has any clinical importance. 

The failure of combined tolbutamide 
and Dicumarol therapy to cause un- 
usual prolongation of the prothrombin 
time of 3 additional patients, sup- 
ported by the body of negative evi- 
dence described above, would suggest 
that the apparent “summative” anti- 
coagulant effect observed in the first 

patients was not in fact related to 
the tolbutamide therapy. If this con- 
clusion is correct, it is at least reassur- 
ing to have accumulated a series of 
observations on the lack of significant 
eflects of tolbutamide on the coagula- 
tion mechanism. 

lt is unfortunate that since the en- 
tire study was undertaken in retrospect, 
it was not possible to perform exten- 
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sive in vivo and in vitro coagulation 
studies on the original 2 patients. The 
possibility remains that occasional pa- 
tients will exhibit disturbance of the 
regulation of anticoagulant therapy 
when — is administered. 
such patients are in fact encountered, 
thev should be c: stelle studied, and 
a detailed re-evaluation of the role of 
tolbutamide in blood coagulation 
should be undertaken. 

Summary. 1. Two patients are de- 
scribed in whom the simultaneous ad- 
ministration of tolbutamide and 
Dicumarol appeared to have a “sum- 
mative” effect on prolongation of the 
plasma prothrombin time. 

In vitro studies failed to demon- 
strate that tolbutamide in physiological 
concentrations has any effect upon the 
coagulation of normal plasma or plasma 
~ patients on Dicumarol therapy. 

. In concentrations 10 to 100 times 
he physiological levels tolbutamide 
prolonged the prothrombin time of 
plasma, especially plasma pa- 
tients on Dicumarol ther: apy. This ob- 
servation was considered to have no 
clinical importance. 

4. In vivo studies in rabbits yielded 
no evidence of a “summative” antico- 
agulant effect of simultaneous tolbut- 
amide and Dicumarol therapy. 

5. Three additional patients are de- 
scribed in whom the simultaneous ad- 
ministration of tolbutamide and Di- 
cumarol did not cause unusual pro- 
longation of the prothrombin time. 
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SUMMARIO IN INTERLINGUA 


Studios Super Le Relation Possibile De Tolbutamido Con Dicumarol In Le 
Therapia Anticoagulante 


l. Es describite duo patientes in qui le simultanee administration de tolbutamido 
e Dicumarol pareva haber un effecto “summative” super le prolongation del 
tempore prothrombinic del plasma. 

2. Studios in vitro non demonstrava que tolbutamido in concentrationes physio 
logic ha ulle effecto super le coagulation de plasma normal o de plasma ab 
patientes sub tractamento con Dicumarol. 

3. In concentrationes de inter 10 e 100 vices le nivello physiologic, tolbutamido 
prolongava le tempore prothrombinic del plasma, specialmente del plasma ab 
patientes sub tractamento con Dicumarol. Iste observation es considerate como 
disproviste de importantia clinic. 

4. Studios in vivo con conilios produceva nulle evidentia de un “summative 
effecto anticoagulante de tolbutamido e Dicumarol in administration simultanee 

5. Es describite tres casos additional de patientes in qui le administration 


simultanee de tolbutamido e Dicumarol causava nulle prolongation inusual de! 


tempore prothrombinic. 


SUMMARIO IN INTERLINGUA 
(See page 672 for original article ) 
Un Re-Evalutation Del Criterios Diagnostic Pro Pericarditis Acute 


In general, le resultatos del presente studio supporta le sequente conclusion 

1. In certe typos etiologic, le precoce diagnose de pericarditis es conditionat 
per aspectos suspecte del tableau general e repetite e meticulose cercas de signos 
pathognomonic. Quando le pericarditis non representa le factor dominante in 
le tableau clinic sed occurre como parte de un processo general con symptomas 
predominante in altere partes del corpore, le diagnose escappa frequentemente 
al attention del medico. Isto pote esser evitate solmente per repetite examines 
con attention concentrate super signos de pericarditis. Frequentemente le 
suspicion de pericarditis debe esser derivate ab constatationes altere que le signos 
usual, e istos debe alora esser cercate, a vices in le curso de un series de examines 

2. Le grande variabilitate del factores etiologic e del symptomatologia subse- 
quente resulta frequentemente in le facto que le diagnose deveni un problema 
de considerationes primarimente etiologic plus tosto que anatomic. 

3. Frequentemente le problema clinic es non del toto un question de effectual 
un diagnose differential super le base de signos pathognomonic. 

4. Variationes in le apparition e disparition de friction e le non-constantio ¢ 
rapide evolution del configurationes electrocardiographic e roentgenograp)iit 
rende importante que iste determinationes es effectuate in series. Anormalita‘es 
non-specific in le electrocardiogramma e le roentgenogramma, quando nul 
friction es effectuate, sublinea le importantia del disveloppamento chronolo <i 
de datos diagnostic e es frequentemente le plus importante guidas al diagnose 

5. In multe patientes il es necessari prestar attention constatatic 
non-specific de valor suggestive pro disveloppar un fundo de datos capac 
supportar le diagnose. 


Fron 

Pedi: 

Hist 
the \ il; 
the int: 
Sipe rste 
ot the 
intra-al 
hum:ins 
Ponfick 
ports o 
betwee 
inco 
by the 
192 ) 
sCal 
I ha 
on th, ¢ 
route 


2% 

| 


I} 


PROGRESS 
OF 


MEDICAL SCIENCE 


PEDIATRICS 


UNDER THE CHARGE OF 


InvinG J. Wotman, M.D. 
DIRECTOR OF LABORATORIES, CHILDREN’S HOSPITAL OF PHILADELPHIA 
ASSOCIATE PROFESSOR OF PEDIATRICS, UNIVERSITY OF PENNSYLVANIA 


AND 


Atrrep M. BoNGIovANNt, M.D. 
DIRECTOR, ENDOCRINE DIVISION, CHILDREN’S HOSPITAL OF PHILADELPHIA 
ASSOCIATE PROFESSOR OF PEDIATRICS, UNIVERSITY OF PENNSYLVANIA 
PHILADELPHIA, PENNSYLVANIA 


INTRAPERITONEAL BLOOD TRANSFUSIONS 
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AND 


InvinG J. Wotman, M.D. 


From The Children’s Hospital of Philadelphia and the Departments of Surgery and 
Pediatrics, University of Pennsylvania School of Medicine, Philadelphia, Pennsylvania ) 


HisroricaL. The original interest in The use of the peritoneal cavity for 
the value of blood transfusions given by parenteral fluid therapy of sick chil- 
the intraperitoneal route, according to dren received its initial stimulation in 
Siperstein®*, occurred in the latter part this country from the demonstration 
of the last century. The first reported by Blackfan and Maxcy' in 1918 that 
intra-abdominal injection of blood into large amounts of normal saline solu- 
humans is stated to have been by — tion would be absorbed quickly when 
Ponfick** in 1876, and seven other re- injected intraperitoneally into infants. 
ports on this subject were published This approach was applied soon to 
between 1880 and 1884. Blood rendered — other bulky solutions such as 2 to 3% 
inco.sulable by defibrination was given sodium bicarbonate and 5 or 6% glu- 
by these early workers. Siperstein in cose, but these sometimes provoked 
1923 -ommented that “In an exhaustive peritoneal irritation. It was found, 
sear through the available literature, furthermore, that the composition of 
lL ha.» been unable to find any reports most fluids introduced into the abdom- 
onth clinical use of the intraperitoneal inal cavity first tended to approach 
route for transfusions since 1884"°, that of interstitial fluid by pulling 
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substances out of the blood stream be- 
fore absorption would proceed appre- 
ciably. 

Apparently the first to explore the 
value of citrated fresh blood given 
intraperitoneally were Siperstein and 
Sansby** in 1923. The report was fol- 
lowed by a wave of interest which 
subsided in the late 1920's after per- 
fection of the indirect transfusion tech- 
nique with the development and wide 
acceptance of the techniques for in- 
blood con- 
taining added oxalate or citrate. 

One can trace the importance at- 
tached to intraperitoneal blood trans- 
fusions by the space given to it in 
successive editions of 


travenous use of stored 


standard text- 
books. For example, in “The Diseases 
of Infancy and Childhood,” edited by 
L.. Emmett Holt and John Howland 
and later by L. Emmett Holt, Jr., and 
Rustin McIntosh, the 1916 edition dis- 
cusses direct intravenous transfusions 
only. The 1923 and 1927 editions de- 
scribe both the direct and the indirect 
methods for the intravenous use of 
citrated blood. The 1933 edition refers 
to the intraperitoneal route as having 
been “frequently employed for the 
transfusion of citrated or, preferably, 
defibrinated blood since 1923.” 
Interestingly, the authors do not rec- 
ommend this route except “when diffi- 
culties are encountered in entering 
veins . . . we know of instances in 
which the greater part of the blood 
administered was still present in the 
peritoneal cavity at the end of a week.” 
In 1949 the intraperitoneal transfusion 
is still mentioned, though in fewer 
lines, and the comment is the same as 
above. 

EXPERIMENTAL sTupIES. Transfusions 
in Animals. Credit is given to von Reck- 
linghausen*’ in 1863 for the first report 
on the absorption of blood from the 
peritoneal cavity. He demonstrated 
that defibrinated blood injected into 
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the abdominal cavity of rabbits was 
absorbed in a few hours. From 1875 
to the end of the century, several in- 
vestigators followed this lead and con- 
firmed this finding by 
increased levels of hemoglobin and red 
cells in the peripheral blood following 


demonstrating 


such injections. Southgate*® pointed out 
that the intraperitoneal 
incompatible blood in rabbits resulted 
in hemoglobinuria and death. In 1909 
Boycott? was able to add to this evi- 
dence by proving a significant rise in 


infusion of 


the total oxygen carried by the periph- 
eral blood of rabbits following peri- 
thought thar 
the survival of these cells in the circu- 


toneal transfusion, but 


lation was quite short. 

Zimmerman" utilized the character- 
istic nucleated red cells of birds for 
intraperitoneal transfusion studies. He 
found that the interval between intra- 
peritoneal injection of these cells and 
their appearance in the peripheral 
blood was only 5 minutes in guinea 
pigs and 15 minutes in rabbits. 

A comprehensive review of the |it- 
erature on intraperitoneal transfusions 
in animals and man was reported by 
Siperstein and Sansby** in 1923, who 
described original studies with citrated 
blood. Prior to their studies, only de- 
fibrinated or whole blood had_ been 
given. They observed that the value 
of whole blood given by this route 
was negligible, since at necropsy ot 
animals 3 hours after injection most ot 
the blood seemed to be still present in 
the abdomen in the clotted state. In 
contrast, adequate functioning of eryth- 
rocytes absorbed from citrated prep- 
arations could be inferred from. the 
rapid rate of entry into the b vod 
it 
red cell counts and hemoglobin 
lasting for many cays. 
There was striking improvement 
ically and hematologically in anivaals 
rendered anemic and then transf ised 


stream as shown by enhancemet 


centration 
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intraperitoneally, with no evident mor- 
phologic changes in the circulating red 
cells. The absence of hemoglobinuria 
is cited as supplementary evidence. 

Opitz and Metz?" in 1924 presented 
similar findings with dogs and rabbits. 
Whole blood resulted in clot formation 
in the peritoneal cavity whereas de- 
fibrinated blood left no residue. 

Florey’ in 1927 related the speed of 
absorption of red cells in rabbits to 
physical activity. In guinea pigs he 
noted rhythmic contraction of the 
pleural diaphragmatic lymphatics. He 
was able to demonstrate the passage 
of particulate matter between the 
mesothelial cells of the peritoneal sur- 
face of the diaphragm and_ stated: 
“absorption of corpuscles is of course 
via the diaphragmatic lymphatics as 
can be very easily seen after a_peri- 
toneal injection of blood.” Working 
subsequently on dogs, he repeate 
these findings but reported that the 
rate of absorption was slow, only about 
1/16 of a given volume being ab- 
sorbed in 6 hours'*. He thought the 
rate depended on abdominal pressure 
and was able to increase the speed of 
absorption by vigorous massage. 

Scientific advances enabled 
and associates (1944) to give red cells 
labeled with radioiron intraperitoneally 
to dogs. This route led to rapid and 
almost complete uptake. The uptake 
was delayed, however, when the dog 
was first rendered anemic and delayed 
further when the anemia was associated 
with hypoproteinemia. Though ab- 
sorption was most active in the dia- 
phraymatic area some seemed to occur 
over the whole peritoneal surface. 
Histologic preparations of thoracic 
lymph nodes gave evidence of “disten- 
tion of the marginal and central sinu- 
soids with red cells which appear nor- 
mal, There is no phé igocytosis of the 
red ( Ils.” 


McKee?" also studied absorption in 
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dogs of radioiron labeled red cells. 
At 72 hours the volume of cells re- 
maining in the peritoneal cavity in 
dogs with ascites was greater than 
in contac without ascites but the final 
uptake though delayed was usually 
complete. Curves plotte for the 
sorption of plasma protein formed ; 

plateau at 24 hours whereas the Shi 
plateau for red cells was at 48 hours. 
Thus plasma proteins appeared to be 
absorbed more rapidly red cells. 

Dye-labeled protein in plasma was 
employed by Courtice Steinbeck® 
(1950) who demonstrated that protein 
absorption from the peritoneal cavity 
of rabbits was almost entirely by wavy 
of the lymphatics. This was proved by 
exteriorizing the thoracic lymphatic 
ducts and collecting the dyed plasma. 
During this experiment the dyed 
plasma could not be demonstrated 
the peripheral circulation. In the cat, 
increasing the rate of respiration accel- 
erated the absorption. . 

In 1951 Courtice and Steinbeck? 
described the effects of ligating the 
parasternal lymph _ vessels of rabbite. 
rats and guinea-pigs. Blocked from 
reaching the circulation, the dyed 
plasma after making its way into the 
diaphragmatic and mediastinal lymph 
channels proceeded to leak into the 
mediastinum and pleural cavities. — 
was held to support the concept of < 
one-way permeability of capillaries ~ 
protein but a two-way permeability of 
lymphatic channels. The same authors 
explored the effects of posture on the 
rate of absorption. Some slowing was 
evident when animals were placed 
with the pelvis down on a 45 degree 
inclined plane, though the dyed pro- 
tein still appeared to be absorbed 
mainly through the diaphragmatic 
ly mphatics. 

Bede Morris**, another Australian 
investigator, utilized red cells labeled 
with Py. to study the effect of dia- 
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phragmatic movement on the rate of 
absorption in animals. Recent paraly- 
sis of the diaphragm decreased the 
rate, but when paralysis had been 
present for some time before the e xpe ri- 
ment a much smaller change was de- 
tected. Anesthesia lowered the rate 
slightly also. CO, inhalations, by 
increasing diaphragmatic activity, ac- 
celerated absorption. Generally the rate 
of absorption of cells seems to be faster 
in rabbits, rats and guinea pigs than 
in larger experimental animals such as 
dogs. 

A comparison of the different speeds 
of absorption in rats, rabbits and guinea 
pigs was reported by Courtice, Harding 
and Steinbeck* in 1953. They found 
the absorption more rapid in rats than 
in rabbits or guinea pigs. 

Recently, Rochlin and Blakemore*! 
have re-evaluated intraperitoneal blood 
transfusions in a careful study on dogs. 
Using radioactive chromium-tagged 

(Cr;;) cells they were able to demon- 

ite that approximately 70% of the 
volume of blood injected intraperi- 
toneally could be found later in the 
peripheral circulation. The concentra- 
tions of the transfused cells were maxi- 
mal in the blood stream 48 to 96 hours 
after injection. Unlike radioiron-labeled 
erythrocytes, those tagged with Crs, 
can be utilized to study survival time. 
The observations of these authors 
demonstrate no significant difference in 
the survival time of cells given intra- 
peritoneally as compared with those 
injected directly into the veins. The 
pathway of absorption of intraperi- 
toneal erythrocytes was investigated by 
blocking the thoracic lymphatic chan- 
nels and de ‘termining the presence or 
absence of chromium-tagged cells in 
the circulation. Their data indicated 
that absorption in dogs is entirely via 
the lymphatics. They were uni ible to 
relate the rate of absorption to the 
volume of the lymphatic flow through 
the thoracic duct. 
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Responses of the Peritoneum. Thi 
tolerance of the peritoneum to saline 
infusions was first reported clinical] 
by Blackfan and Maxcy! in 1918. A 
good improvement in 9 infants who 
survived was noted. They were able 
to describe the appearance of the peri- 
toneum in one infant who had_ re- 
ceived injections of 250 ml. and of 200 
ml. of normal saline solution 18 hours 
and 6 hours before death. No abrasion 
of the peritoneal surface was evident, 
though a slight extravasation of blood 
into the abdominal wall had occurred. 
The peritoneal surfaces were smooth 
and glistening without any signs of 
adhesions. They cited the use of this 
procedure as a routine measure on 
the service of Professor Garrod at St. 
Bartholomew's Hospital in London. 
The rapidity of absorption of clear 
fluids from the peritoneal cavity was 
y Dandy and Rown- 
using phenolsulfonphthalein in 
animals. The appearance time of the 
dye in the blood stream was 2 to 4 
minutes and in the urine 4 to 6 minutes. 

Injections of 5% 


demonstrated by 


tree!” 


dextrose solution 
were given daily for 14 days into the 
peritone al c wity of rats by Cunning- 
ham® in order to determine the effect 
on the peritoneum. Apart from a 
rounding of the mesothelial cells 
which became more cuboidal there 
were no signs of any injury to the 
viscera or of the formation of adhesions. 

Only questionable importance can 
be ascribed to the claim of Denzer and 
Anderson!” that saline solutions caused 
a sterile inflammation of the perito- 
neum in infants, shown by rising !eu- 
kocyte counts) on successive pura- 
centeses. The intraperitoneal solutions 
used in some of the cases were made 
from commercial tablets of uncertain 
purity. The existence of acute intes nal 
intoxication in many of the infant. in 
the series detracts further from the 
validity of the findings. 

Flore and Witts'’ suggest the 
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sibility of facilitating local infection by 

blood given intraperitone ‘ally and ab- 
sorbed slowly, from observations per- 
formed on dogs. This has not been the 
experience of most other investigators. 

Ravenel’ cites 3. clinical cases 
in Which intraperitoneal transfusions 
proved hazardous. In one instance in- 
compatible blood was used, with a 
fatal outcome. An intraperitoneal in- 
jection in an infant with untreated 
esophageal atresia with abdominal dis- 
tention produced a perforation of the 
bowel. The third example is of more 
general interest in that the needle pene- 
trated the incompletely obliterated hy- 
pogastric artery of a premature infant 
who had bronchopneumonia, leading 
to considerable subserosal bleeding. He 
concluded that blood given intraperi- 
toneally should be matched carefully, 
that abdominal distention is a contra- 
indication, and that the region of the 
hypogastric vessels should be avoided 
in very young infants when introducing 
the needle. 

Steinberg’ in his monograph on in- 
fections of the peritoneum (1944) 
discusses the formation of adhesions 
and lists some of the causes. Among 
them he cites deposition of blood on 
the serosa. This latter statement is not 
supported with any evidence, nor does 
he state whether serosal injury must 
precede the deposition. 

\lengert, Cobb and Brown** intro- 
duced blood or other fluids into the 
peritoneal cavity of 16 female patients. 
Most of these were subjected to 
laparotomy about a day later for 
gynecologic reasons, and the status of 
the blood observed. Saline solutions 
absorbed completely within 24 
s. Plasma alone was absorbed more 
ray ly than blood. Whole blood did 
not show clots. The peritoneal surfaces 
we often injected slightly but ex- 
hib ted no fibrinous reaction. Many of 
the women complained of abdominal 
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pain during the injection; this subsided 
rapidly and was usually gone in 15 

» 30 minutes. 

Approval of the British Research 
Council® was withheld in 1952 from 
the general use of the intraperitoneal 
route of fluids pending further obser- 

vations. 

Peritonitis due to intraperitoneal 
infusions with the use of a 24% dextrose 
solution in }s strength normal saline 
solution was not observed by Carter* 
(1953) in a fairly extensive experience 
of this route of administration. Some 
of his very sick infants expired subse- 
quently, and necropsy findings gave 
no evidences of injury to the peri- 
toneum. 

Williams (1954)** in a plea for a 
change of attitude toward the peri- 
toneum, belittled anxiety over raw 
surfaces. He advanced the hypothesis 
that adhesions form only when inflam- 
matory changes are present on contig- 
uous surfaces. Thus the presence of a 
blood clot in the absence of infection 
should not be capable of causing 
adhesions. 

Brief mention may be made of the 
use of intraperitoneal solutions to ob- 
tain a supply of leukocytes in animal 
experiments. This method is effective 
but has no bearing on the injection of 
therapeutic fluids since this leukocyte 
response is usually elicited by the in- 
jection of an aieuronate-starch- -tryptose 
broth mixture (Shechmeister and 
Fishman )*°. 

CLINICAL OBSERVATIONS. The adminis- 
tration of blood intraperitoneally was 
explored widely in the United States 
and abroad during the decade follow- 
ing Siperstein’s report in 1923. This 
period witnessed also the development 
of the indirect transfusion technique 
employing citrated blood. Blood trans- 
fusions began to be used therapeu- 

tically with much more freedom and 
safety in hospitals than had been pos- 
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sible in the past. The intravenous route 
proved to be much more satisfactory 
than the intraperitoneal one, and 
became the procedure of choice. The 
ready accessibility of surface veins in 
older children and adults, the thicken- 
ing of the abdominal wall which occurs 
in the years after infancy, and the 
absence of discomfort and pain with 
intravenous transfusions undoubtedly 
were deciding factors. The reasons 
why intraperitoneal transfusions were 
not continued infants whose veins 
are difficult to enter are not apparent 
from study of medical literature. To- 
day, pediatric clinics which use the 
intravenous route almost exclusively 
may resort to intramedullary transfu- 
sions when the intravenous route is 
not feasible technical 
difficulties. 

It seems worthwhile, 
survey some of the reports of individual 
experiences with the use of intraperi- 
toneal blood transfusions. It is note- 
worthy that nearly all of these reports 
deal with observations made on_ in- 
fants and young children. 

Ruh and McClelland*? 
preference for whole blood for the 
intraperitoneal route, using it for 5 
patients ranging in age from 1 day to 
18 months. Except for one case where 
maternal blood was used, type-specific 
blood was given. 

The experience of McKhann*', who 
gave intraperitoneal transfusion to 12 
acutely ill infants with 5 subsequent 
deaths, confirms the impression that 
this route is not advisable when the 
need for blood is acute. 

Cole and Montgomery® noted that 
this route was of little use for shock: 
their commonest indications were pri- 
mary and secondary anemias. Using 
citrated blood, they gave 237 transfu- 
patients without any 


because of 


however, to 


expressed a 


sions to 117 


serious difficulties, and recorded reac- 
tions in less than 7%. 


Because of the 
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advise this 
‘range from 


safety and facility they 
route for patients in the age 
1 day to 4 vears. 

Re sll gave as much as 200 ml. 

~ blood intraperitoneally to a 6 kg. 
a int and followed the absorption by 
Roentgen studies. He reported rise 
in hemoglobin level from 20 to 35% 
in one 4-vear-old child with leukemia 
after 2 transfusions. The majority of 
his 16 patients thus treated were 
suffering from malnutrition and _ toler 
ated the procedure well. 

Niesert’s° (1950) is much 
larger than any other on record. He 


series 


gave direct whole blood transfusions 
to 800 infants up to 1 year old. Hi 
thought that citrated blood 
some peritoneal irritation, and accord 
ingly transferred whole blood directly 
from adult donors into the abdomen 
Group O or type specific blood was 
given, though in the last 200 patients 
in the series it is not clear how much 
attention was paid to blood groups 
He advised against the use of AB 
blood for transfusion because of febril 
reactions. The amount transfused was 
never less than 25 ml., with volumes 
increasing with body weight up to the 
maximum of 80 ml. at 7 ke. Exceeding 
these limits he felt le d to peritoneal 
fever and respiratory em- 


caused 


irritation, 
barrassment. Nevertheless an error in 
the handling of one of the infants in 
his series resulted in 2. transfusions 
within 12 hours with no ill effects. No 
feeding was given for 5 hours previ- 
ously and an enema usually preced d 
the intraperitoneal injection. 

Leiber'® criticised Niesert’s conc 
sion that the intraperitoneal route v as 
the method of choice for infants. ‘le 
cited the disadvantages of slow =b- 
sorption, the need for preparation 
enema, the withholding of food fo 5 
hours, and the frequency of abdom ial 
problems in infancy. 
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Since the therapeutic possibilities of 

intraperitoneal plasma have received 
scant attention, the report by Delon"! 
and his co-workers (1953) from North 
\frica merits Infants suffer- 
ing from a syndrome of severe nutri- 
tional edema with a usual mortality of 
100% were treated with intraperitoneal 
plasma transfusions. The plasma prep- 
arations contained 35 to 40 gm. of 
protein per liter. Daily injections of 
30 to 40 ml. or twice-weekly injections 
of 150 to 300 ml. were given. The in- 
jections were rapid. The total maximum 
was 1050 ml. Of 30 infants thus treated 
IS were cured. A few infants vomited 
during the first injection, and occasional 
distention was noted after 4 or 5 
treatments. There were no_ other 
reactions. 

Waite, Colucci and Glaser** (1956) 
describe a patient with thalassemia 
major who received 6 intraperitoneal 
transfusions over a 10-month period 
with as good therapeutic benefits as 
from earlier intravenous infusions. 
These authors advise this method for 
small patients who require frequent 
blood transfusions and in whom intra- 
venous technically 
difficult. They advise that the intra- 
peritoneal route should not be used 
when the need for blood is acute. No 
similar study with children of erythro- 
cyte survival time following intraperi- 
toneal transfusions has been found. 

Pritchard and Adams**, using cells 
labeled with radioactive chromium, 
were able to demonstrate a normal red 
cell survival time of 100 days in adult 
patients. No similar study applying 
thi. method to children has been found. 
However, Hedenstedt'® transfused 28 
ini nts and children intraperitoneally 
blood from elliptocytic donors, 
an found that the elliptocytes reached 
the blood stream unchanged although 
the process took up to 8 days to reach 
co: pletion. The survival time of these 


transfusions are 
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elliptocytes in the recipient's circula- 
tion did not appear to be shortened. 
The most recent report on intraperi- 
toneal blood transfusions is by Mac- 
Dougall'® (1958) from Kenya. This 
procedure was adopte d_ several years 
ago in the Children’s wards of King 
George VI Hospital, Nairobi, because 
of the shortage of skilled medical and 
nursing supervision and the fear that 
the intravenous injections might be 
given too rapidly to patients who 
could not be watched carefully. A 
series of 23 anemic children 1 month 
» 4 years of age were treated in this 
cadens The blood was prope rly cross- 
matched and given warmed in citrated 
form. Short-bevelled wide bore needles 
were used, and the injections made 2.5 
cm. above the umbilicus. The amounts 
given ranged from 60 to 300 ml., and 
averaged 23 ml. per kg. of body weight. 
Immediately afterwards the foot of 
the bed was raised on blocks to en- 
courage flow of the blood towards the 
diaphragm. Of the 23 cases, 4 exhibited 
a mild reaction in the form of rest- 
lessness and abdominal discomfort. 
Two vomited at the completion of the 
transfusion. Some of the children died 
subsequently of their illness, but “in 
no case in the present series was death 
directly attributable to the administra- 
tion of intrape -ritoneal blood.” In every 
instance a rise in blood hemoglobin 
level was noted within 24 heures after 
the intraperitoneal transfusion. The 
rate of rise varied considerably among 
the patients. The intraperitoneal route 
is accordingly recommended by the 
author for use in treatment of anemia 
due to chronic blood loss or inadequate 
blood formation. When rapid replace- 
ment is needed, as in hemorrhage, the 
intravenous route is preferable, of 
course. Intraperitoneal transfusions 
are much easier and faster than intr 
venous ones. If proper care is seu, 
infection or intra-abdominal traun:a 
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need not be feared. “In the course of 
several thousand intraperitoneal saline 
infusions and the present series of 
blood transfusions, no damage to an 
intra-abdominal organ or blood vessel 
has been encountered.” 

TECHNICAL ASPECTS. The reported 
techniques for intraperitoneal transfu- 
sions have varied somewhat with 
the different authors. As mentioned, 
Niesert*® required preparation of the 
patient which included enema but no 
laxatives, omission of food for 5 hours 
beforehand and the giving of a seda- 
tive. A needle with a dull point was 
preferred, attached to a transfusion set. 
After the skin was pierced the blood 
was allowed to run in as the needle 
was advanced through the abdominal 
wall. As soon as the peritoneal cavity 
was entered the blood could be seen 
to run freely. The site of injection was 
over the inner third of a line running 
from the anterior superior iliac spine 
to the umbilicus. Delon" and associates 
injected the plasma into the lower 
quadrants without warming it. Waite** 
and associates injected the blood di- 
rectly by means of a syringe. Blackfan 
and Maxcy! advised that the injection 
be carried out just below the umbilicus 
or through the muscle just lateral to 
the rectus sheath. Carter* used a site 
1 inch above the umbilicus and inserted 
the needle through fascia and _peri- 
toneum while the solution was running 
to prevent injury to the bowel. 
Ravenel*® recommends that the region 
of the hypogastric vessels be avoided 
in young infants to avert the danger 
of piercing them. The lower midline 
may be dangerous if the bladder is 
distended. Once the needle has been 
introduced into the peritoneal cavity 
it does not seem to matter whether the 
blood is permitted to flow in slowly or 
rapidly. Injury to the intestinal wall 


does not occur except when adhesions 
bind it to the site of injection. 

Many of the early reports of reac- 
tions encountered cannot be evaluated 
properly in view of the improvements 
in crossmatching and the advances in 
blood storage which have been 
achieved in the last 2 decades. For 
example, the existence of the Rh fac- 
tors and the attendant sensitization 
phenomena were unknown until 1942. 
And the Acid-Citrate-Dextrose Solu 
tion, U.S.P., now used almost univer 
sally as a preservative, sustains the 
integrity of erythrocytes far better 
than the simple sodium citrate solutions 
used previously. 

CONTRAINDICATIONS. Obvious contra 
indications to the giving of whok 
blood intraperitoneally, as gathered 
from published reports, may be listed 
as follows: 

1. Infections of the abdominal skin 
such as impetigo and eczema and 
other forms of dermatitis. 

2. Diseases of the peritoneum 01 
regional viscera, such as ascites, peri 
tonitis, enterocolitis, and mesenteri: 
adenitis. 

Recent abdominal surgery or the 
possible existence of adhesions. 

Abdominal distention because of 
the risk of increasing the distention 01 
even damaging the bowel wall. 

5. Shock 


which immediate correction is 1 


or circulatory collapse to 


quired. Absorption is not rapid enou h 
to correct a reduced blood volume 
quickly, in fact it may be unusua 
slow when circulatory difficulty exis 

6. Very low blood he moglobin levi 
because the slow rate of absorpt 
may not give relief quickly enough 

7. Pain from peritoneal irritation, as 
has been reported to occur frequen'l 
in patients beyond the infancy peri d 
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THE INCOMPETENT UTERINE CERVIX 
A CAUSE OF HABITUAL LATE ABORTION AND PREMATURE LABOR 


By KaicHN SmirH, M.D. 


INSTRUCTOR IN 
UNIVERSITY OF 


Durinc the past decade a growing 
obstetrical interest has been focused 
upon those relatively few premature 
terminations of pregnancy, occurring 
between the sixteenth and _ twentvy- 
eighth week of gestation, in which 
“incompetency” of the uterine cervix 
appears to be the factor at fault. As 
a result of observations originally pub- 
lished by Palmer and Lacomme?" in 
France, Lash and Lash? in this country 
and Shirodkar**-*+ in India, the cases 
described have come to be regarded as 
representing a distinctive clinical en- 
tity. New reports dealing with various 
aspects of the syndrome have lately 
been accumulating in numbers deemed 
worthy of review at this time. 

FREQUENCY. By comparison with the 
number of patients who have first 
trimester abortions or with the number 
who have premature labors, the num- 
ber who abort in the middle trimester 
of pregnancy is small. Eliminating 
those cases in which factors other than 
a defective cervix may be at fault, 
the numbers attributable to the latter 
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factor alone are indeed small. Barte 
et al#4, in a cooperative study with 
Parks, have encountered only 19 cases 
in the combined services of three hos 
pitals during a period in which ap 
proximately 35,000 women were deliv 
total of 
reported since and including the origi- 
nal communications of Palmer does not 


ered. The combined cases 


greatly exceed 200 in number. 

THE CLINICAL PICTURE. The syndrom 
is seen principally in multigravidous 
women who have already sustained on 
previous middle-trimeste: 
pregnancy losses. Sudden loss of th 
amniotic fluid between the sixteent! 
and twenty-eighth weeks of gestation 


or more 


not preceded by painful uterine con 
tractions, is the most striking featur 
of these losses. Given such a history 
the development of an incompete! 
cervix in a current pregnancy is bes 
observed by examining the patient « 
weekly intervals from the third mont 


onward. Under circumstance 
the cervix becomes effaced and dilate 


in a progressive but symptomless mat 
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ner soon after the fourteenth menstrual 
week of pregnancy. The process may 
take place slowly over several weeks. 
\t other times, it may occur during 
the interval between two consecutive 
weekly examinations. The fetal mem- 
branes will be seen bulging at the ex- 
ternal cervical os, or “hour-glassed” into 
the vagina through the partially dilated 
cervix. In typical instances the mem- 
branes are under no apparent tension, 
and the uterine body is soft and non- 
irritable. The cervical dilatation ap- 
pears to be basically a passive process. 
When premature labor and delive ry 
they are likely to be brief in 
duration and relative ly painless. 

It is of interest that on routine ex- 
amination of these women prior to a 
pregnancy, or during the early weeks 
of the gross anatomical defects 
of the cervix are not usually apparent. 
Only in a minority of cases are ab- 
normalities encountered which are ob- 
vious enough to raise suspicions as to 
the functional competence of _ this 


ensue, 


same, 


organ. 

ANATOMICAL CONSIDERATIONS. For the 
benefit of readers not engaged in ob- 
stetrical work, it may be helpful to 
recall that the uterine ce rvix is com- 
posed mainly of fibrous tissue*-7, where- 
is the uterine corpus is made up 
primarily of smooth muscle. The junc- 
tion point between the upper end of 
the cervical canal and the lower end 
f the cavity of the corpus is the in- 
ternal os uteri. In both the nonpregnant 
tate as well as throughout the first 3 
nonths of pregnancy, the internal os is 
i of a histological than an anatomi- 

| landmark. Histologically, it marks 

ie transition point between the upper 

nd of the endocervix and the lower 

cnd of the endometrium. Anatomically, 
owever, the upper end of the cervical 

‘anal is separated from the cavity of 
(ie uterine corpus by .a short, con- 
ricted canal formed by a zonal ring 
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of myometrium comprising the lower- 
most portion of the walls of the corpus, 
that is, the isthmus uteri. After the 
third month of pregnancy the isthmal 
walls and canal are gradually expanded 
and are thus eventually incorporated 
into the walls and cav ity of the corpus. 
When this occurs, the internal os be- 
comes an anatomical as well as histo- 
logical point of separation between the 
cervix and the corpus, and forms a 
ring or shelf upon which the lower- 
most pole of the growing ovum im- 
pinges for the re mainder of the 
pregnancy. 

From the foregoing it can be seen 
that after the third month of pregnancy 
the cervix (in particular, the internal 
os) must support an appreciable part 
of the weight of the growing ovum 
whenever the mother is not recum- 
bent. Whether special provision is 
made in nature for this purpose by any 
local structural characteristics of the 
internal os is not clear. (Stieve*® has 
described two rings of erectile tissue, 
one at the internal os and the other 
at the external os, and has attributed 
a supportive function to these struc- 
tures. A muscular sphincter at the 
internal os has been described by 
Nixon*!*°, and has been considered as 
serving to reinforce this zone of the 
cervical canal. ) 

In the light of anatomical consider- 
ations, then, it would appear that the 
cervix may play a definite role in main- 
taining the ovum in utero, at least dur- 
ing the last two trimesters of preg- 
nancy, and that a defective cervix 
could conceivably be a_ factor in 
failure of the pregnancy to go to term. 
The crucial structure, under these cir- 
cumstances, must be the internal os. 
That the lower cervix is of less im- 
portance may be inferred from the ob- 
servation, well known to gynecologists, 
that limited surgical resection of the 
external os and lower end of the cer- 


2 
t 
am 
i 
- 


728 The American Journal of the Medical Sciences + June, 1958 


vical canal (for example, conization, 
low Sturmdorff trachelectomy) in 
women of child-bearing age does not 
tend to jeopardize the — successful 
carrying of subsequent pregnancies® 
The high incidence of premature labor 
in twin pregnancy has been cited as 
an example of a relative and tempor- 
ary degree of cervical incompetency 
due to overdistention of the uterus 
and increased intrauterine pressure 
upon the internal os*!*!, Although 
other disorders are frequently associ- 
ated with such premature termination, 
the fact that the onset of labor may be 
postponed by the simple expedient of 
putting the mother completely at bed 
rest during the last trimester is be- 
lieved to confirm the importance of 
the cervix in this problem!*:15:3%.5*, 
ETIOLOGY. It has been stated above 
that most women whose obstetrical 
histories suggest incompetency of the 
cervix show little, if any, visible in- 
juries or abnormalities of this organ 
when examined in the nonpregnant 
state. Nevertheless, the consensus is 
that the incompetency is usually due 
to previous cervical trauma of either 
an obstetrical or surgical origin. The 
roster of as revealed in the pa- 
tients histories includes difficult, trau- 
matic or operative deliveries; intra- 
partal incisions (Diihrssen’s) of the 
cervix; vaginal hysterotomy; high 
cervical conization or amputation; 
trachelorrhaphy; and dilatation and 
Under conditions of 
modern obstetrical and gynecological 
practice, the visible sequela of many 
such injuries may be so minimal as to 
mask any damage to the continuity or 
structure of the internal os that may 
have been sustained. In nulliparous 
women, mere dilatation and curettage 
may cause subsequent cervical incom- 
pe tency, particularly if the operation 
has been repeatedly performed, or if 
circumstances suggest that it was a 


traumatic procedure, Lash'® states he 


was able to determine that cervical 
incompe tency was traumatic in origin 
in all of the 66 cases he has seen to 
date. Barter eft al. found significant 
evidence of previous obstetrical or 
surgical trauma in 14 of their 22 cases; 
in no instance did they observe the 
disorder in a primigravidous patient; 
they believe it to be usually a second- 
ary result of previous trauma. 

On the other hand, all but two re- 
porting authors**° have also encoun- 
tered examples of cervical incompe- 
tency for which they felt that congeni- 
tal factors were responsible. These pa- 
tients are usually either primigravidous, 
or have never carried a pregnancy be- 
yond the middle trimester; on investi- 
gation, they give no history or exhibit 
no signs of previous cervical trauma. 
According to Palmer***", the difficulty 
in these women may be found associ 
ated with congenital maldevelopment 
w hypoplasia of the cervix. This view 
is shared by Shirodkar****, by Hunter 
et al.®, by ‘Jeffcoate and Wilson'’, and 
by Green-Armytage and Brown!?. In 
addition to congenital defects of a 
structural nature, Hunter!® believes 
that a conge niti ul type of “physiological 
incompetency” can sometimes be found 
if special methods of Roentgen 
hysterography are employed for diag- 
nosis. Asplund! has also described a 
“physiological” type of incompetency 
Nevertheless, the consensus among 
various workers is that congenital 
competency is probably a rare con 
dition. 

The possibility that alternative o1 
supplementary etiological factors (suc! 
as ovular or endocrine abnormalities 
may be present in this disorder ha: 
been considered but has not beer 
actively investigated to date*®*. On th 
other hand, there is no strong reaso1 
to feel that such factors will be founc 
inasmuch as the clinical and othe 
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to 
differ funda- 
associated with 


manifestations of abortions 
cervical incompetency 
mentally from those 
other pregnancy losses. 
piaAGNosis. The diagnosis may be 
made during pregnancy or in the non- 
pregnant state. If the patient is first 
seen when abortion is threatening, the 
sequence of events and the clinical 
findings already described are char- 
acteristic, though they may be modi- 
fied by individual minor variations. In 
case, a history of previous single 
or middle-trimester abortions 
is usual. In the 22 cases seen by Barter 
et al“, there had been a total of 91 
previous pregnancies w ith only 10 sur- 
viving infants. Equally characteristic is 
a history of previous obstetrical or 
surgical trauma of the cervix. 

In the nonpregnant state, the physi- 
cal findings on pelvic examination are 
usually not helpful except in those in- 
stances wherein they may indicate or 
confirm the fact of previous cervical 
trauma. Assessment of the condition 
of the internal os may be attempted 
by measuring its patency with the use 
of a graduated set of Hegar cervical 
bougies, provided that the external os 
is also patent enough to permit this. 
Thus, it has been stated that if the 
canal permits the passage into the 
uterine cavity of a bougie of 5 to 8 mm. 
caliber without discomfort to the pa- 
tient, incompetency of the cervix is 
probably present***-**, The validity of 
such a deduction must be questioned 
the present, however, pending the 
accumulation of more control data. 

More informative findings have 
manwhile been accumulating as a re- 
svt of attempts to evaluate the status 
of cervical competency with the use 


any 


o! hysterographic methods. Rubovits 
in association with Lash, have 
e ployed a small flexible balloon 
\ ich, after introduction into the 
ul rine cavity, is filled with radio- 
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opaque dye and then slowly with- 
drawn for the purpose of observing 
the silhouette produced at the level 
of the internal os. Other technical 
devices have been described by 
Palmer*’, by Jeffcoate'* and by Hunter 
et al..°, With the use of these various 
methods defects involving the internal 
os, with or without associated defects 
of the lower cervical canal, have been 
found in over 60% of women whose 
obstetrical histories suggest cervical 
incompetency. 

TREATMENT. Shirodkar**** and Barter 
et al.’ have emphasized their obser- 

vation that simple bed rest may serve 

to postpone or avert threatened abor- 
tion or premature labor in this syn- 
drome. It has been noted by Shirodkar 
that where the fetal membranes have 
already been found bulging through a 
partially dilated cervix, confinement of 
the patient to bed may arrest or re- 
verse these developments sufficiently 
to prolong the pregnancy to the stage 
of fetal viability. 

For obvious reasons, however, the 
main objective of therapeutic effort in 
this problem has been to achieve more 
certain and lasting benefits through 
reinforcement or reconstruction of the 
cervix by surgical methods. Techniques 
have therefore been devised and _in- 
vestigated for use during pregnancy, 
and alternative or additional ones for 
use in the nonpregnant patient. In 
either circumstance, the use of such 
methods has proved to be feasible and 
promising except in those rare in- 
stances in which the cervix has _pre- 
viously been amputated at so high a 
level as to render the outlook for future 
childbearing practically hopeless under 
any plan of management. 

The earliest efforts to deal with this 
problem surgically were those of 
Lash*’, who has also been the principal 
advocate of operation in the nonpreg- 
nant patient. He found that the prin- 
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cipal defect in cervical incompetency 
is a localized weakness of the anterior 
portion of the internal os and adjacent 
anterior cervical wall. The corrective 
operation which now bears his name 
consists of exposing this area of the 
cervix by mobilizing the urinary blad- 
der through a transverse incision at 
the uterovesical reflexion of the vaginal 
mucosa, and then excising a longitudi- 
nal wedge of the anterior cervical and 
lower myometrial wall at the level 
the internal os; the wedge includes a 
sufficient are of the cervical lumen to 
reduce the latter to normal dimensions 
after the wound of excision is reunited 
by suture; when the primary defect is 
believed to involve the whole length 
of the cervical canal, the wedge to be 
excised is extended downward to _ in- 
clude an are of the external os. Lash 
has operated in the above manner upon 
66 women, and has reported the out- 
come in detail in 44 of the patients. 
Of these, 29 later became pregnant, 27 
of whom were eventually delivered of 
term infants; 4 of the patients required 
re-operation before this success was 
attained'®, From available data, most 
of the patients were presumably de- 
livered vaginally, and several subse- 
quently had additional successful term 
pregnancies and labors. Page?® has also 
attacked cervical incompetency in the 
nonpregnant pi atient, relying upon the 
placement of a tourniquet of ribbon 
catgut, submucosally introduced around 
the portio vaginalis cervicis at the level 
of the ‘vaginal fornices. In the hope 
of producing local fibrosis for lasting 
results, he has been introducing, with 
the tourniquet, various agents (Talc, 
Gelfoam) believed capable of stimu- 
lating fibroplasia. In a small series 
of patients he has had encouraging 
success in aiding them to carry one or 
more subsequent pregnancies to term 
and vaginal delivery. 

In recent years, most of the surgical 
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efforts to deal with cervical incompe 
tency have been undertaken upon 
pregnant patients, more specifically, at 
the moment when abortion is threat 
ening or imminent. Four groups of 
workers*:!2:22:33 have recently reported 
upon series of operated cases varying 
in number from 12 to 70. Reasons for 
this apparent preference for operation 
during pregnancy are to be found in 
several factors having little to do with 
technical considerations. Perhaps the 
principal reason is that during the 
decade in which our knowledge of this 
condition has been developing, there 
has been an understandable disposi 
tion among obstetricians, confronted 
with a problem that is both uncommon 
and difficult to diagnose with assurance 
except in the pregnant patient, to wait 
for pregnancy to clarify the diagnosis 
with the appearance of the typical 
second-trimester symptoms. With a 
widening awareness that many of these 
threatened mid-pregnancy losses may 
be averted by surgery, there is con- 
sequently more disposition to operate 
immediately upon the appearance of 
the threatening symptoms. At the 
present time, the view is gaining 
ground that the best fetal salvage is to 
be obtained by operating early in the 
second trimester of pregnancy, that is, 
before the threat of abortion has 
caused partial dilatation and _efface- 
ment of the cervix; to this end, more 
diagnostic reliance is being placed 
upon a_ previous history of mid- 
pregnancy losses the in upon a current 
threat of the same* 

The operative measures permissi! le 
in pregnancy must obviously be limit d 
to comparatively simple procedui 
The method originally described by 
Shirodkar**34 makes use of a princi) le 
which has heen adopted, with var ia- 
tions, by all subsequent reporters, tat 
is, the placement of a “tourniquet 
around the cervix, submucosally : id 
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ata level as high on the portio vaginalis 
as is feasible. For this purpose he has 
employed a strip of fascia excised from 
the fascia lata of the patient's thigh. 
Shirodkar's method has been employed 
with minor variations by Barter et al.*, 
and the combined total of patients thus 
operated and reported upon now num- 
bers 48. More recently, the use of heavy 
silk or nylon instead of fascia has been 
re ported upon by McDonald** and by 
Green-Armytage and Brown! who, to- 
gether, have applied this modified 
method in $82 operations. Further vari- 
ations, both in choice of materials and 
in methods of anchoring the cervical 
tourniquet, continue to be investigated. 

On the basis of reported results, 
approvimately 7 out of 10 pregnancies 
may be salvaged by the operative 
methods currently available for use in 
the expectant mother afflicted with 
cervical incompetency. Where non- 


1) Asplund, J.: 
(2) Baden, W. F., 


Acta radiol., Supp. 91, 


Progress of Medical Science: 


REFERENCES 


and Baden, E. E.: Am. 


GYNECOLOGY AND OBSTETRICS 73] 


absorbable material is used for the 
tourniquet, however, the benefits of 
operation are apt to be limited to the 
salvage of that particular pregnancy, 
inasmuch as the cervix does not toler- 
ate embedded foreign material for 
long, and the tourniquet may there- 
fore require replacement or eventual 
removal at or near term. Where ab- 
sorbable material is used, there is 
doubt whether a permanent cure of the 
cervical incompetency can be counted 
upon unless the salvaged pregnancy 
(and probably all subsequent viable 
are terminated electively 
by Cesarean section. Until this que stion 
has been settled by further investiga- 
tion, therefore, operation during preg: 
hancy may save the fetus but require 
the mother to _ ‘rgo further surgery 
in the form of a Lash procedure or 
repeated Paeeeian sections if she de- 
sires additional children. 


1952. 
. Obst. & Gynec., 74, 241, 1957. (3) Barter, 


R. H., Dusbabek, J. A., Riva, H. L., and Parks, J.: Ibid., 75, 511, 1958. (4) lidem: 


Surg. Forum, 7, 513, 1957. 
(5) Champion, P. K., and Thompson, N. J.: 


1954. 
(S) Eastman, N. J.: 
Inc., 1956. 


Williams’ Obstetrics, 


Am. J. Obst. & Gynec., 62, 1321, 1951. 
(6) Dantorth, D. N.: Am. J. Obst. & Gynec., 


53.. 541, 1947. (7) Idem:  Ibid., 68, 1261, 


llth ed. New York: Appleton-Century-Crofts, 


9) Fisher, J. J.: | Am. J. Obst. & Gynec., 62, 644, 1951. (10) Fullenlove, R. M.: Am. J. 


Roentg., 69, 74, 1953. (11) Idem: 
Greenhill, J. P.: 


G. W.: Fertil. and Steril., 6, 68, 


) Javert, C. T.: 


J., 56, 680, 1956. 
(19) Lash, A. F.: 
Obst. & Gynec., 59, 68, 1950. 
(21) Mather, C., 


in discussion of Barter et al.3. 


Discussion of Barter et al.*. 


and McCormick, C. O., Jr.: 
J. Obst. & Gynec. Brit. Emp., 64, 346, 


Fertil. & Steril., 2, 53, 1951. 
(12) Green-Armytage, V. B.,.and McClure Brown, J. C.: Brit. Med. J., 
Discussion of Barter et al.*. 

i4) Hall, H. H.: Am. J. Obst. & Gynec., 7 


2, 128, 1957. (13) 


, 225, 1956. (15) Hunter, R. G., and Henry, 
1955. (16) Hunter, R. G., Henry, G. W., and 
Civin, W. H.: Am. J. Obst. & Gynec., 


73, 875, 1957. 


Spontaneous and Habitual Abortion. New York: Blakiston Div. McGraw- 
Hill, Inc., 1957. (18) Jeffcoate, T. N. A., and Wilson, J. K.: 


New York State Med. 


(20) Lash, A. F., and Lash, S. R.: Am. J. 


Ibid., 71, 1069, 1957. (22) McDonald, I. A.: 


1957. (23) Mey: Cited by Greenhill, J. P., 


(2)) Nixon, W. C. W.: Am. J. Obst. & Gynec., 62, 964, 1951. (25) Idem: J. Obst. & 


Gynec. Brit. Emp., 59, 624, 1952. 


at 
— 
t 
yn 
1¢ 
LIS 
re 
mn 
& 
Lit 
SIS 
al 
a ; 
‘se 
ay 
n- 
of 
he 
i 
to 
he 
ce- 
re 
d Bg 
ent 
(17 3 
ted 
eS. 
le 
id 
4 


The American Journal of the Medical Sciences * June, 1958 


(26) Page, E. W.: Discussion of Barter et al.°. (27) Palmer, R., and Lacomme, M.: Gyne 
et Obst., 47, 905, 1948. (28) Palmer, R.: Bruxelles-Med., 30, 409, 1950. (29) 
Idem: Rev. franc. Gynec. et Obst., 45, 218, 1950. (30) Idem: Tr. Internat. & 
Fourth Am. Congress on Obst. & Gynec. (Supp. Vol. Am. J. Obst. & Gynec. 61A 
715), 1951. (31) Parks, J.: Discussion of Mather C., and McCormick C. O., Jr.2!. 

(32) Rubovits, F. E., Cooperman, N. R., and Lash, A. F.: Am. J. Obst. & Gynec., 66, 269 
1953. 

(33) Shirodkar, V. N.: Antiseptic, 52, 299, 1955. (34) Idem: Tendances <Actuelles en 
Gynécologie et Obstétrique. Geneva: Librairie de l'Université, p. 545, 1955. (35) 
Stieve, H.: Der Halsteil der Menschlichen Gebiirmutter, sein Bau und _ sein 
Aufgaben wihrend der Schwangerschaft, der Geburt und des Wochenbettes. Leipzig 
Akademische Verlagsgesellschatt, 1927. 

(36) Trythall, S. W.: Cited by Barter et al.*. 

(37} Wilson, J. K.: Brit. Med. J., 2, 352, 1957. 


SUMMARIO IN INTERLINGUA 
(See page 689 for original article ) 


Enzymas Del Sero In Statos Morbide 
Ill. Dishydrogenase Lactic E Transaminase Glutamic-Oxaloacetic In 
Patientes Con Leucemia E Lymphoma 


1. Esseva trovate que dishydrogenase lactic del sero es uniformemente elevate 
in casos tanto de nontractate leucemia acute como etiam de nontractate chronic 
leucemia granulocytic. Solmente 1 inter 29 patientes con chronic leucemia 
ly mphocytic habeva un elevate nivello de dishydrogenase lactic del sero. 

. Le nivellos seral de transaminase glutamic-oxaloacetic esseva infrequente- 
senile elevate in le tres typos de leucemia. Quando presente, tal elevationes 
occurreva usualmente durante le phases terminal del morbo. 

3. Circa un medietate del patientes con lymphoma maligne exhibiva elevationes 
de ambe le mentionate enzymas seral. Iste elevationes esseva associate con 
extense grados de dissemination e poteva esser correlationate con anormalitates 
del function hepatic. 

4. Normal nivellos seral de dishydrogenase lactic in leucemia acute e in chronic 
leucemia granulocytic esseva apparentemente relationate a un remission clinic. 
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Gastrointestinal Functions:  Intro- 
ductory Remarks. M. H. F. FriepMan, 
Pu.D. (Department of Physiology, 
Jefferson Medical College). All four 
papers of this informal seminar on 
gastroenterologic functions have this in 
common: each deals with physiologic 
processes which are the bases for diag- 
nostic and therapeutic procedures. re- 
cently introduced in medicine. The 
study of Dr. Brooks and his coworkers 
has given us valuable information on 
the physiology of bile secretion and 
shows too that some hitherto accepted 
concepts of liver function may be 
questioned. The change in composi- 
tion of liver bile which follows con- 
tinued drainage of the common duct 
noted by Dr. Brooks and other investi- 
gators still awaits explanations. It is 
worth noting that the bile collection 
procedure used by both Dr. Brooks 
ind Dr. Gans and their coworkers was 
one originally devised by Dr. J. Earl 
Fhomas. This procedure permits col- 
lection of either gallbladder or liver 
hile in the unanesthetized dog without 
ntervention in either the nervous or 
vascular supply of the biliary system. 
lurthermore, as Cantarow and others 
iave shown, in such dogs liver func- 
ions remain undisturbed: this is an 
mportant difference from other types 
{ bile fistula dogs. The experiments 
‘ported by Dr. Gans raise the question 
hether pi atients with T-tube drainage 
f the common duct actually have 
rmal liver functions, It has been re- 
orted that in such patients cortisone 
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and hydrocortisone choleretic 
effects but Dr. Gans could not confirm 
this. The choleretic action observed in 
patients, however, could perhaps be 
secondary to the secretin mechanism 
put into play iy by increased acid aye 
secretion. Of extreme interest also i 
the hitherto unreported finding by Dr. 
Gans that steroid hormones provoke 
an absolute increase bilirubin out- 
put by the liver. 

Drs. Gambescia, L Jupus and Thomp- 
son describe a test of the reservoir 
capacity of the gallbladder which is 
relatively simple to carry out. They 
conclude that the gallbladder storage 
capacity may be quite independent 
from its concentrating capacity and 
that information on both functions may 
be quite valuable in determining 
cholecystic disease. A possible corol- 
lary to their thesis is that the muscular 
activity involved in gallbladder storage 
functions is distinct from that involved 
in gallbladder evacuation. 

The final paper, by Drs. Sun and 
Shay, offers experime ntal evidence for 
a phe nomenon that has puzzled numer- 
ous investigators. In the dog with a 
vagally denervated gastric pouch 
(Heidenhain pouch) as well as in man 
with vagectomized stomach _ there 
should be no gastric secretion in re- 
sponse to insulin hypoglycemia. Re- 
ports have come out, however, that 
the vagectomized stomach does secrete 
acid after a long latent period. This 

may be Geto." for by an adrenal 
phase of gastric secr retion which is re- 
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duced but not abolished following 
vagus denervation and can be dupli- 
cated by hydrocortisone potentiating 
mecholyl stimulation. 

The Flow and Composition of Bile 
in the Unanesthetized Dog. F. P. 
Brooks, M.D., R. Px.D., 
AND B. Gou tp, B.A. (Department of 
Physiology, University of Pennsylvania 
School of Medicine). Bile flow was 
studied in unanesthetized dogs by 
cannulating the common bile duct 
through a duodenal fistula as described 
by Snape (Gastroenterology, 10, 129, 
1948). Four dogs with intact gallblad- 
ders were studied. No flow of bile fol- 
lowed cannulation of the duct until 
after approximate ‘ly 90 minutes in 3 


of the dogs. Bile flow began within 2 


minutes on 3 consecutive experiments 
in the remaining dog. All dogs re- 
sponded to intraduodenal oleic acid 
with a flow of deeply pigmented bile. 
When sodium dehvydrocholate was 
given gogo after bile flow was 
established, . prompt flow of lightly 
pigmented bile followed, but when the 
drug was given to a dog before bile 
How had begun there was no response. 

Four cholecystectomized dogs were 
also studied. There was a prompt flow 
of bile upon cannulating the duct in 
all. In 13 experiments on two of these 
dogs the mean volume of bile during 
the first hour after cannulation was 
8.3 18 and during the subse- 
quent 4 hours 2.4 + 1.1, 18 + 14, 
ll + 04, and 0.9 0.3 ml. respec- 
tively. 

The concentration of bilirubin was 
1.3 + 1.0 millimols/L. during the first 
30 minutes after cannulation and 4.8 

2.8 during the fifth hour. In 12 ex- 
periments the pH of the bile during 
the first 30 minutes was 6.5 + 0.6 and 
74 + 0.3 during the fifth hour. The 
specific gravity decreased from 1.028 

.004 in 7 experiments to 1.020 + .005 
during the same period. Although in- 


dividual concentrations were variable, 
during the 5 hours of the experiment 
sodium, potassium, calcium, cholate, 
and total solid concentrations de- 
creased, while chloride, bicarbonate, 
and bilirubin concentrations increased. 
The mean sodium and potassium con- 
centrations during the first 30 minutes 
were 158 and 9.9 mEq./L., while dur- 
ing the fifth hour they were 125 and 
7.2 mEq./L. respectively. The osmotic 
pressure of bile increased 96 and 42 
milliosmols between the first and 5th 
hours when measured in the two dogs. 

These results illustrate the difference 
in the role of the sphincter at the end 
of the common bile duct between the 
intact and cholecystectomized fasting 
dog. They also show that in the 
cholecystectomized dog the rate of flow 
and composition of bile change with 
increasing duration of external biliary 
drainage. 

The Effects of Cortisone and Hydro- 
cortisone on Bile Secretion in the Dog. 
Joseru H. Gans, Pu.D., ano M. H. F. 
FriepbMAN, Pu.D. (Department of 
Physiology, Jefferson Medical College ). 
The administration of cortisone and 
hydrocortisone has been associated 
with a reported choleretic effect in pa- 
tients following drainage of the 
sphincteric area through an indwelling 
duodenal tube. However, the adminis- 
tration of hydrocortisone was not as- 
sociated with any changes in bile se- 
cretion of patients with a T-tube in 
the common duct following surgery for 
biliary tract obstruction. In our study, 
the effects of cortisone and hydrocorti- 
sone were observed in dogs under con- 
ditions more rigidly defined than 
would be possible in man. 

Six mongrel dogs were cholecystec- 
tomized and prepared with gastric and 
intestinal cannulae according to the 
method of Thomas which leaves the 
anatomical and functional integrity of 
the gastrointestinal tract undisturbed 
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The dogs exhibited no signs of im- 
paired liver function. Bile was collected 
by inserting a glass cannula into the 
common duct, or by draining the pap- 
illary area with a rubber funnel. 
Throughout the entire course of an 
experiment the gastric cannula re- 
mained open, so that the drainage of 
gastric juice to the exterior thus obvi- 
ated any effects of the secretin mecha- 
nism on the liver. Particular attention 
was placed on the method of collect- 
ing bile, and the interruption of the 
enterohepatic circulation was taken 
into consideration when interpreting 
changes in bile secretion. The adrenal 
cortical steroids were administered 

specified intervals following cannula- 
tion of the bile duct or drainage of the 
papillary area, or 18 hours and 1% 
hours before the collection of bile. 

No consistent changes in the volume 
of bile secreted were found following 
the administration of cortisone and 
hydrocortisone. The quantitative and 
qualitative pattern of bile salt secre- 
tion was not altered by the administra- 
tion of the steroids under the condi- 
tions of these experiments. The most 
pronounced change in bile secretion 
associated with the administration of 
cortisone and hydrocortisone was an 
increase in concentration and output 
of bilirubin. The increase in bilirubin 
secretion was found to be significant 
below the 5% level. Evidence of in- 
creased intestinal secretion was ob- 
served following the administration of 
cortisone and hydrocortisone. 

The origin of the increase in bili- 
rubin is not clear. The effects of corti- 
sone and hydrocortisone on carbohy- 
lrate and protein metabolism may 
1ave been reflected in an increase in 
vilirubin derived from extra-erthro- 
ytie sources. On the other hand, the 
fects of the steroids on circulation 
vithin the portal system may have re- 
ulted in a greater quantity of bilirubin 
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transported to the liver for conjugation 
and elimination. 

The Reservoir Function of the 
Gallbladder as Measured by Chole- 
cystography as an Index of Cholecys- 
tic Disease. JosepH M. GAMBEscia, 
M.D., J. Lupus, H. Conan, M.D. (Sec- 
tion of Gastroenterology, Hahnemann 
Medical College and Hospital ). One 
of the problems that besets the clini- 
cian is the evaluation of the cholecys- 
togram demonstrating normal concen- 
trating function without calculi in an 
individual with symptoms in keeping 
with biliary colic. 

Since it is recognized that a certain 
number of intrabiliary vesicle calculi 
can be overlooked by the standard 
cholecystographic procedure, we have 
been investigating the possibility of 
evaluation of the reservoir function of 
the gallbladder as an index to chole- 
cystic disease. 

That this becomes impaired with 
cholecystic disease has been demon- 
strated with the experimental produc- 
tion of cholecystitis in dogs and has 
been found to be present in cholecystic 
disease in humans. 

When cholecystic disease is present, 
reservoir function has been found to 
be impaired, even though concentrat- 
ing function has been preserved or 
regained. 

Hence our technique for studying 
by cholecystography the reservoir ca- 
ax of the gallbladder is as follows: 

1) The ingestion of 6 to 12 Tele- 
paque tablets the night before 
the examination. 

2) The obtaining of AP and right 
lateral roentgenograms of the 
gallbladder the following morn- 
ing. 

3) The intravenous injection of 10 
ml. of 20% sodium dehydrocho- 
late. 

4) The obtaining of AP and right 
lateral films 30 minutes later. 
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5) The measuring of the length and 
width so-called on AP projection 
and the height so-called on lat- 
eral projection and comparing 
the pre- and post-decholin vol- 
umes for evidence of change 
in size and inferentially a change 
in volume. 
fo date in a study of 30 patients 

our experiences have been as follows: 
1) Reservoir function is demon- 

strable by Roentgen-ray, al- 
though at present duodenal intu- 
bation techniques provide more 
reliable indices of function. 


2) Since loss of reservoir function 
is one which occurs by degrees, 
it becomes difficult to separate 
the milder degrees of loss from 
what is presently considered to 
be within the limits of normal. 

3) Difficulty is experienced in some 


instances in determining the 
limits of the gallbladder shadow. 
This mensuration is difficult and 
difficult of comparison after so- 
dium dehydrocholate injection 
because of dilution of the con- 
trasting medium. 

4) It is probable that cholecysto- 

graphic visualization is done at 
a time when the gallbladder is 
at various stages of distention so 
that degrees of change may not 
at present be exactly comparable. 

We presently feel that a technique 
can be worked out in which the simple 
addition of intravenous sodium dehy- 
drocholate to the present cholecysto- 
graphic technique can give additional 
information in relation to the status of 
the gallbladder. 

This, however, will depend on the 
ability to prepare the patient so that 
the gallbladder will be in a relatively 
predictable state of distention (or con- 
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traction) so that changes that occur 
are reliable indices of change. 

Potentiation of Mecholyl-Stimulated 
Gastric Secretion by Hydrocortisone 
in Heidenhain Pouch Dogs. Davin C. 
H. Sun, M.D., D.Sc., anp Harry SuHay, 
M.D. (Samuel S. Fels Research Insti- 
tute, Temple University Medical Cen- 
ter). In our studies on the stress effect 
of insulin hypoglycemia on gastric se- 
cretion in patients before and_ after 
vagotomy, we have found that the 
magnitude of the adrenal phase of 
gastric secretion was considerably less 
pronounced after vagotomy. In order 
to elucidate the physiologic ‘significance 
of that difference, the present investi- 
gation was conducted to study the 
combined action of hydrocortisone 
and mecholyl-stimulated gastric secre- 
tion in Heidenhain pouch dogs to de- 
termine the possible potentiating ac- 
tion. Three Heidenhain pouch dogs 
were used. Each dog served as his own 
control. Three series of three studies 
each were done in each dog. In one 
series, intermittent mecholyl injections 
were done, in the second series, hy- 
drocortisone, intravenously, was stud- 
ied, and in the third series, hydro 
cortisone was given intravenously in 
addition to the intermittent mecholv! 
injections. Each hydrocortisone 
mecholyl study was preceded by a con 
trol mecholyl run and a_ control 
hydrocortisone run. The results show 

potentiating action between hydro 
cortisone and mecholyl on gastric se 
cretion, in that the volume, free and 
total acid concentration and acid out 
put were significantly greater than th: 
response of these two drugs use: 
separately. The significance of this find 
ing is discussed in its relation to th 
results on gastric secretion by  stres 
effect of insulin hypoglycemia befor 
and after vagotomy. 
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BOOK REVIEWS AND NOTICES 


CLINICAL ELECTROCARDIOGRAPHY. Part I. 
THe ArruyrHMias. By Louis N. Katz, 
M.D., Director, and ALrrep Pick, M.D., 
Physician-in-Charge of Heart Station and 
Research Associate, Michael Reese Hospital, 
Chicago. Pp. 737; 415 ills. Philadelphia: 
Lea & Febiger, 1956. Price, $17.50. 

len years have elapsed between the last 
edition of Dr. Katz’ Electrocardiography and 
the publication of the present volume. Dur- 
ing the interval so much new material has 
iccumulated that it was deemed advisable 
to publish two volumes, the first on arrhyth- 
mias and the second on contour. The arryth- 
mia volume has been published first since no 
comprehensive textbook covering all facets 
of this important subject is now available. 
\lthough emphasis has been placed on the 
clinical aspects of electrocardiography, there 
has been included a sufficient amount of basic 
material to provide the reader with a solid 
foundation of experimentation and theory. 
There are excellent diagrams which should 
prove to be of great assistance in the under- 
standing of the more complex phenomena 
ind tracings. 

The interest of Dr. Katz and his associates 
in the arrhythmias over the years, and the 
numerous authoritative articles that have ap- 
eared from their laboratory, are so well 
nown in this country and elsewhere as to re- 
juire littke comment concerning the excel- 
lence of this volume. However, the reviewer 
would like to emphasize the splendid didactic 
itures which will be of great value to all 
udents of electrocardiography up to and 
including those in the more advanced groups. 
The numerous electrocardiograms have been 
separated from the text, the former being 
placed at the end of each chapter. To sim- 
plify matters for the reader, however, there 
are very complete legends accompanying each 
‘tration. Furthermore, the tracings are ar- 
ranged in order according to the difficulty 
involved in their interpretation, beginning 


W the more simple ones, then those that 
ar intermediate, and finally ending with the 
most complex. Thus the reader who desires 
to ‘9 so may start with the electrocardiograms 
at iny level of difficulty he wishes, check his 
re. ings with the legends and then refer 


to ‘he textual material afterwards. In the 
sections, the salient diagnostic features 
e various arrhythmias are set off from 


the remainder of the text by being placed in 
frames. 

This book is highly recommmended to all 
students of electrocardiography, and it is 
probable that even those well trained in this 
subject can profit by its use. 1. Di 


Tue Hemorruacic Diseases. By ARMAND J. 

Quick, Pu.D., M.D., Professor of Biochem- 
istry, Marquette University School of Med- 
icine. Pp. 451; 37 ills. Philadelphia: Lea & 
Febiger, 1957. Price, $9.50. 

Tue author has published earlier mono- 
graphs on the hemorrhagic diseases and on 
hemostasis. Rapid progress in both the clini- 
cal and laboratory aspects of the hemorrhagic 
states, however, has made necessary a more 
up-to-date treatise. In the present volume, 
the author has accomplished this in an ex- 
cellent fashion, both from the standpoint 
of the clinician and the laboratory technolo- 
gist. 

The material is presented in two major 
sections: Part I, Clinical, and Part II, Labora- 
tory Methods. The chapters in Part I deal 
with the historical aspects of concepts of 
hemostasis; the coagulation of blood and _ its 
role in hemostasis; hypoprothrombinemic 
states; hemophilic and hemophilia-like dis- 
eases; thrombocytopenic purpura; nonthrom- 
bocytopenic purpuras; pseudohemophilias and 
telangiectasia; afibrinogenemia and hyperhep- 
arinemia; and venous thrombosis. 

This volume contains much of value for 
all who are concerned with the complex prob- 
lems associated with disturbances of the 
clotting mechanism. C. Z. 


Rypins’ Mepicat LicensurE EXAMINATIONS. 
Edited by Water L. Brerrinc, M.D., 
Professor Emeritus, Theory and Practice of 
Medicine, College of Medicine, State Uni- 
versity of Iowa. Former Member, National 
Board of Medical Examiners and American 
Board of Internal Medicine. 8th ed. Pp. 964. 
Philadelphia: J. B. Lippincott Co., 1957. 
Price, $10.00. 

Tuts very worth-while publication, origi- 
nally written and revised by the late Harold 
Rypins, M.D., has been under the editorial 
supervision of Dr. Bierring since the fifth 
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edition. It has been deservedly popular with 
students and physicians preparing for Board 
examinations because it has always presented 
an orderly and concise summary of important 
material, together with well selected questions 
for testing knowledge. 

The Editorial Review Panel for the Eighth 
Edition has undergone several changes. The 
Section on Medicine has been completely 
revised by Dr. Willis M. Fowler, Professor 
of Medicine at Iowa; that on Obstetrics and 
Gynecology by Dr. Robert E. L. Nesbitt, ]r., 
Professor of these subjects at Albany. In the 
preparation of the Section on Surgery, Prof. 
L. Kraeer Ferguson has been assisted by Dr. 
LeRoy H. Stahlgren, Associate in Surgery, 
Woman’s Medical College of Pennsylvania 
and the Graduate School of the University 
of Pennsylvania. 

As is to be expected in a volume of this 
scope, readers will take exception to certain 
statements here and there (for example “The 
daily water loss amounts to 1500 cc. in the 
urine and 2000 ce. largely by sweating,” page 
535, and “Mitral stenosis seldom occurs 
without some degree of regurgitation,” page 
676), but these are few and far between, and 
the book is to be highly recommended for 
State and National Board preparation. A briet 
section of objective multiple choice questions 
has been included in this edition, and it is 
to be hoped that this will be expanded in 
future editions. 3 2 


ANATOMIES OF Patn. By K. D. KEELE, Con- 
sulting Physician, Ashford Hospital and 
Staines Hospital]. Pp. 206; 27 ills. Springfield, 
Ill.: Charles C Thomas, 1957. Price, $5.50. 
Tus fascinating monograph owes its ap- 

pearance to the author’s conviction that there 
is much to be learned from the history of 
medical problems. His elaboration of the 
history of the abstract concepts of pain from 
ancient times to the present and his descrip- 
tion of the elucidation of the pathways of 
pain conduction in the nervous system, bears 
out his contention in convincing fashion. 

It is not only instructive to know how 
present-day concepts developed, but it is 
equally important to recognize how, step by 
step, they were elaborated by description, 
criticism, and renewed investigation. The 
Bell-Magendie controversy regarding the func- 
tions of the posterior and anterior roots, 
meticulously reported, serves as a paradigm 
of the author’s argument, and is an instruc- 
tive example of the painful and laborious 
method of the advancement of medical 


science. In a historical survey of this nature, 
the ugly issue of priority must inevitably rise. 
It can only be said that, like a good historian, 
the author has recorded the facts as they 
appear to have developed. Many famous 
names appear in the study, but it seems 
strange that the name. of Cajal is lacking 
especially in his anatomical demonstrations of 
the anterior roots. 

This is a monograph which will be found 
to be indispensable for anatomists and neurol 
ogists. It can be recommended without res 
ervation B. A. 


THe Suprorr oF Researcu. A 
Symposium organized by The Council for 
International Organizations — of Medical 
Sciences. Established under joint auspices of 
UNESCO WHO. Edited by Sm 
Harotp Himswortn, Chairman of Confer 
ence, and J]. F. DreLarresNaye, C.1.0.M.S 
Pp. 170. Springfield, Ill.: Charles C Thomas 
1956. Price, $4.00, 

Tuts timely volume summarizes the report 
of a Conference on “The Support of Medical 
Research” which was held in London’ in 
October, 1954. Included are an account of 
the discussions at the meeting; statements 
about the arrangements for medical researc] 
in the respective countries which were repr 
sented at the symposium; and an extensive 
bibliography on the subject. The views ex 
pressed in this report should be studied by 
all who are concerned with medical research 
and the principles and requirements govern 
ing its administration and support. — C. Z. 


Rocers’ [INoRGANIC PHARMACEUTICAL CHEM 

istRY. By Tarro O. Sore, Pu.D., Professor 
of Pharmaceutical Chemistry, University o! 
Minnesota, and CHArRLEs O. Witson, Pu.D 
Professor of Pharmaceutical Chemistry, Un 
versity of Texas. 6th ed. Pp. 705; illustrate: 
Philadelphia: Lea & Febiger, 1957. Pric 
$9.50. 

Tue latest edition of this textbook has be« 
revised so that it may be used advantageous! 
with the United States Pharmacopoeia X 
and the National Formulary X. The varior 
inorganic compounds are discussed with tl] 
principal emphasis on their pharmaceuti: 
aspects. Introductions to the different grou; 
of the Periodic Table have been rewritt 
with greater stress on group relationshi 
insofar as electronic structure, chemical bon 
ing and other trends within the group 
concerned. Furthermore, new chapters ( 
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Atomic Structure and Solutions have been 
added to provide a brief review and_ to 
cnable a better understanding of chemical 
phenomena. 

Students of pharmacy and pharmacists will 
find this edition even more valuable than its 


predecessors. 
Year Book or MeEpbicine, 1957-1958 Series. 
Edited by Paut B. Berson, M.D., Cari 
MuscHENHEIM, M.D., B. CasTLe, 


M.D., Tinstey R. Harrison, M.D., FRANz 
|. INGeLrincer, M.D., AND K. Bonpy, 


M.D. Pp. 752; 128 ills. Chicago: The Year 
Book Publishers, Inc., 1957. Price, $7.50. 
Tue articles abstracted for this volume 


appeared in journals received by the editors 
between May, 1956, and May, 1957. While 
a few contributions have been overlooked, 
the editors have maintained the general ex- 
cellence and comprehensive coverage achieved 
in previous volumes of this series. 

Physicians will find this to be a helpful 
guide to the literature dealing with internal 
medicine during the indicated period. 


C. Z. 


Las Nerropatias. A TRAVES DE LA BIOPSIA 
RENAL Por PunciOn. BY Dr. Victor Rati 
MIATELLO, Associate Professor of Medicine, 
Universidad Nacional de Buenos Aires, 
Argentina. Pp. 273; 117 ills. Buenos Aires: 
Lopez and Etchegoyen, 1957. 

Tuts is a clinicopathological study of the 
nephropathies. The author reports on_ his 
first seventy renal biopsies and has correlated 
the clinical diagnoses, and in some instances 
the results of renal function tests, with the 
pathologic diagnoses. In his hands there have 
heen no fatalities and the morbidity has been 
minimal. 

\ review of 783 renal biopsies reported in 
the literature prior to the publishing of this 
work, the opinion of the different investiga- 
tors in this field as well as the author’s own 
experiences and opinion are included. 


F.C. 


Liver-Brain RELATIONSHIPS. By IAN A. 
Brown, M.D., Pu.D., Associate Professor of 
Neurology, University of Minnesota. Pp. 198; 
26 ills. Springfield, Ill.: Charles C Thomas, 
1957. Price, $6.50. 

Tuts monograph represents an exhaustive 
eview of the relationship between liver and 
rain disease. For neurologists the outstand- 
ig example of this relationship is found in 
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hepatolenticular degeneration (Wilson's dis- 
ease), but the author examines the evidence 
in liver disease with coma (hepatic coma), 
those without coma, as well as other examples 
of liver disease with encephalomyopathy. 

The cases with hepatic coma are divided 
into those secondary to hepatic failure and 
athy). Brain an spinal cord symptoms of 
many types are found in association with 
liver After a consideration of the 
clinical and chemical studies available in the 
various disorders, the author concludes that 
no single substance can be regarded as the 
cause of the cerebral alterations. He states 
further that “a  polybiochemical hepatic 
disturbance underwrites the polysystemic 
cerebral involvement in hepatic coma and 
lesser degrees of brain dysfunction.” He 
urges an intensive biochemical study of en- 
zymes, metallo-enzymes, chromogens, _ bili- 
rubins, cytochromes and metals in an effort 
to work out the relationship between liver 
and brain disease, and the of ener- 
gies to a study of the effects of combinations 
of abnormalities rather than the pursuit of 
a single substance. 

There has long been needed a_ judicious 
review of the liver-brain problem. This is 
well supplied by the present monograph, 
which can be recommended to all interested 
in the subject without reservation. The mono- 
graph contains an extensive bibliography. 


disease. 


Bioop Groupe SeroLtocy. By KATHLEEN 
BoorMAN, Senior Scientific Officer, South 
London Blood Transfusion Center, Sutton, 
Surrey, and Barsara E. Dopp, M.Sc. 
(Lonp.), Pa.D. (Lonp.), Lecturer in 
Forensic Medicine, London Hospital Medical 
College. Pp. 317; 30 ills. Boston: Little, 
Brown and Co., 1957. Price, $7.50. 

Tue authors have undertaken a_ threefold 
approach to blood group serology: 1) Theory, 
2) Technique, and 3) Laboratory and Bank 
Organization. After an introductory chapter 
on the human blood groups, succeeding sec- 
tions deal with the ABD Blood Group System; 
the Rh Blood Group System; Other Blood 
Group Systems; and Practical Applications 


of Blood Group Theory. 
The usefulness of the text is enhanced by 
the inclusion of a section in which are listed 
the reagents and apparatus required for the 
various procedures. 
This volume should be particularly help- 
ful to blood bank technologists. 


C. Z. 
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CLINICAL GASTROENTEROLOGY. By Eppy D. As intimated above, the author does not 
PatMer, M.D., Lr. Cot. U.S. Army, Con- — avoid issues and he states his diagnostic and 
sultant in Gastroenterology to the Surgeon therapeutic briefs with a forthrightness that 
General. Pp. 630; 216 ills. New York: Paul — is commendable. This reviewer would require 


B. Hoeber, Inc., 1957. Price, $18.50. an exorbitant amount of space to disctiss 

COLONEL PALMen is to be congratulated for — the points on which he disagrees with the 
writing a comprehensive text on clinical gas- author (particularly on his plea for an 
troenterology without the assistance and aggressive approach to the diagnosis of G.I. 
possible hindrance of co-authors. His style Hemorrhage which is indicated in relatively 
of writing is simple, terse, lucid, direct and fey patients ). Colonel Palmer's psychothera- 
entertaining. Information is briefly stated, peutic roots run deep which is easily justified 


medical ignorance admitted contro- 


in this field. I would agree that emotional 


versy dealt with in a positive way that is 
refreshing. It is surprising, therefore, that 
contrary to present trends, abnormal physiol- 
ogy is inadequately presented. The brief 
bibliography is almost useless and could have 
been omitted. 

Although the chapters are organized ac- 


therapy is of fundamental importance in a 


majority of affections of the gastrointestinal 


tract but would also assert that dietotherapy 


and pharmacologic agents have more benefit 


(with or without an understanding of why ) 


than the author has admitted. 


cording to anatomical considerations, sections his book is well written. It contains much 


on Stomach Operations and the Postoperative that is new and presents a challenge to the 
Stomach, and Gastrointestinal Manifestations reader to accept or disagree with the beliefs 
of Certain Far-Removed Diseases are con- of the author but always there is the impli- 
sidered separately. These sections are par- cation that such dissent should be based on 
ticularly informative and worthwhile. well documented evidence. S: 3. 
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Pentobarbital 

Ascorbic Acid 

Thiamine Mononitrate 
Vitamins B, and B, plus niacin to supplement the diet. Riboflavin . 


Ascorbic acid to aid in the mobilization of tissue fluids. 


Pentobarbital as a balancing agent, to guard against 
excitation. 


1. Biafelder, H.W.: Am Pract. & Dig. Treat. 5:778| | 
(Oct. 1954) 


. Freed, S.C.: G.P. 7:63 (1953) 1 | 
. Sherman, R.J.: Medical Times, 82:107 (Feb.1 ose) 
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A tlexibie dosage form 


for predictable effect 
TABLETS 
i Obedrin tablets provide a flexible dosage form which may be 
prescribed to depress the appetite at peak hunger periods. 
The pentobarbital content assures minimal central nervous 
stimulation, and the 60-10-70 Basie Plan provides for a balanced food 
intake with sufficient protein and roughage. 


An effective anorexigenic agent 

A flexibie dosage form 

Minima! central nervous stimulation 
Vitamins to supplement the diet 

mm No hazards of impaction 
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“A eardiaec breakdown 
might be forestalled or ar- 
rested”” by effective treat- 
ment of nervous tension and 
anxiety.” ® Adjunctive ther- 
apy with meprobamate 
“definitely reduced nervous 
tension and anxiety” in all 
heart patients (80 cases), 
and enhanced recovery from 
acute cardiac episodes in 
many Cases. 

*Waldman, S. and Pelner, L.: Management 


of anxiety associated with heart disease. Am. 
Pract. & Digest Treat. 8:1075, July 1957. 


Viltown is the original meprobamate, discovered and introduced by ey WALLACE LABORATORIES 
a 


without affecting autonomic function 


Because of its unexcelled safety, Miltown 
is well suited for tranquilization of 
chronic heart patients. It is well tolerated, 
relatively nontowic, and produces 

no blood dyscrasias, liver impairment, 
parkinsonism, or nasal stuffiness. 

It does not mask toxicity of other drugs. 


New Brunswick, N. J. 
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More than 
enough 
Gantrisin 
Tablets 

to encircle 
the earth- 


If all the Gantrisin tablets* produced and used 


Since the introduction of this single, soluble 


sulfonamide were placed "end to end," the distance 


would exceed 24,000 miles—-—more than enough to 


encircle the globe at the equator. 


This acceptance by the medical profession is 


overwhelming evidence of the clinical usefulness, 


efficacy and safety of Gantrisin 


*More than 3 billion tablets (liquids and other 


forms not included). 


GANTRISIN®—brand of sulfisoxazole 


ROCHE Original Research in Medicine and Chemistry 


ROCHE LABORATORIES 
Division of Hoffmann-La Roche Inc 
Nutley 10, N. J. 
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“This substance [Vitamin K,] 
has added greatly to the 
safety of anticoagulant therapy”’ 


reverse anticoagulant-induced hypoprothrombinemia 


MEPHYTON 


VITAMIN Kj 


the only available preparation chemically identical with naturally-occurring vitamin K, ... 
“has a more prompt, more potent and more prolonged effect than the vitamin K analogues’”” 


> 
Dosage: Orally, to modify anticoagulant effects: 5 to 10 mg. initially; 15 to 25 
mg. for more vigorous action. Intravenously, for anticoagulant- -induced bleeding 
emergencies, 10 to 50 mg.; may be repeated as indicated.by prothrombin time 
response. (Some clinicians advise their patients to keep @gupply of tablets on 
hand at all times; if gross bleeding occurs, the patients are jnstructedt to take 
10 mg. and phone the doctor.) 


Wright, |. S.: Early use of anticoagulants in treatment of myocardial infarction, J.A.M.A. 163: 918-921, March 16, 1957. 
Council on Pharmacy and Chemistry: New and Nonofficial Remedies, Philadelphia, J. B. Lippincott Co., 1956, p. 505. 


Supplied: Tablets, 5 mg., bottles of 100. Emulsion, each Lee. ampul con- 
tains 50 mg., boxes of 6 ampuls. 


Other indications: To normalize prothrombin time—before surgery, in 
obstructive jaundice, hepatic disease, impaired gastrointestinal absorption, 
deficiency of vitamin K in the newborn, and following the administration 
of antibiotics, sulfonamides, and salicylates. ‘Mephyton’ is a valuable 
addition to the physician’s bag for emergency use. 


MERCK SHARP & DOHME 
DIVISION OF MERCK & CO., Inc., PHILADELPHIA 1, PA. 
Mephyton is a trade-mark of MERCK & CO.., Inc. 
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NEW ccexisitity, 


VERSATILITY AND COMPACTNESS 


FOR RESEARCH RECORDING 


THE SANBORN 
M POLY BEAM 
6- AND 8-CHANNEL 


PHOTOGRAPHIC RECORDING SYSTEM 
—+ up to eight channels in a single mobile cabinet 


—» “add on” flexibility that permits a 2- or 4-channel system 
to be expanded to eight channels 
— > optional integrated monitoring unit for viewing up to four 


waveforms simultaneously, or vector loops 


—» choice of six miniature plug-in preamplifiers for ECG, 


heart sounds, sphygmograms, EEG, gas analysis. 
& 


various pressures, and many other events 


The new Sanborn “550M Poly-Beam” is an eight channel 
recording system, which can be equipped originally for 2-, 4- or 
6-channels and later expanded to eight. Interchangeable plug-in 
preamplifiers only 10'zinches high mount in four-unit modules: 
all provide extended frequency response and sensitivity for more 
accurate recording or monitoring of many biophysical events. An 
optional visual monitoring unit (located above the preamplifiers) 
which includes an oscilloscope, a vector timer and an electroni: 
switch, permits viewing up to four waveforms simultaneously, or 
vector loop presentation. Events can be monitored either as a 
supplement to, or in place of, recording 


The recorder uses 6 in. wide recording paper in 200 ft. rolls 
Eight chart speeds from 1.25 to 200 mm sec. are 


selected by 
electrical control. Optical recording galvanometers use simplified 
plug-in coil and mirror inserts, permitting recorder expansio! 
by the addition of inserts (one per channel). Time coordinates 
are recorded photographically and are produced by a synchri 

nous timer independent of the paper drive. Amplitude lines 
which show mm. and cm. may be eliminated from '4, ‘2, or the 
entire chart width by manual control. Other recorder feature 

include an event marker; beam interrupter for trace identifica 
tion; provision for remote control; viewing window for observa 


tion, positioning and standardizing of galvanometer beams 


Also new from Sanborn are the 6- and 8- channel 350M Series 
direct writing systems. Cabinet size and style are identical to th 
550M and plug-in preamplifiers may be used interchangeabl 
in both systems. 


For complete information on the new Sanborn systems call tl 
Sanborn Branch Office or Service Agency nearest you, or writ 
Inquiry Director, Medical Division. 


175 Wyman Street, Waltham 54, Mass. 
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Fc re certain control of 


DIARRHEAS 


Each 30 cc.(1 of the comprehensive formula 
of DONNAGEL WITH NEOMYCIN contains: 


base, 210 


—. 4 

arrheas due to neomycin-susccp ible pathogens 
» effectiv seated by the highly efficient 

rhose ot er’ retlients serve to control toxic, ir- 
rita ve I tic nal causes, Result: Early Fre- (90 po 6.0 Gm. : 4 
Al LABI 0. NAG th original formula, for Atropine sulfate 0.0194 mg. 
Ise ren the tic component is not indicated, Hyoscine hydrobromide 0.0065 me 

¥ 


‘Thorazine’ is extremely useful in a 
wide variety of indications in nearly 
all fields of medicine. It is extremely 
effective in conditions where mental 
and emotional disturbances or nausea 
and vomiting are present, and where 
the relief of pain through potentia- 
tion of sedatives, narcotics and anes- 
thetics is desired. 

‘Thorazine’ is the only drug of its 
type available to you in all these use- 
ful dosage forms: tablets, Spansule* 


sustained release capsules, ampuls, 


multiple dose vials, syrup and sup- 


positories. 


THORAZIN E* 


chlorpromazine, S.K.F 


Smith Kline & French Laboratories 
Philadelphia 


*T.M. Reg. U.S. Pat. Off. 
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“Doctors can't help shingles?” 


Physicians who have used PROTAMIDE extensively deplore such 
statements as unfortunate when they appear in the lay press. They 
have repeatedly observed in their practice quick relief of pain, 
even in severe cases, shortened duration of lesions, and 

greatly lowered incidence of postherpetic neuralgia when 
PROTAMIDE was started promptly. A folio of reprints is 

| \ available. These papers report on zoster in the elderly— 
the severely painful cases — patients with extensive 


lesions. PROTAMIDE users know “shingles” can be helped. 
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Available: Boxes of 10 ampuls—prescription pharmacies. 
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You Keep Abreast of Current Thinking ue 
With These Two New Mosby Books ae 


Willson, Beecham, Forman, and Carrington aay 

OBSTETRICS AND GYNECOLOGY 

First Book to Combine Basic and Essential Information on ie 

Obstetrics and Gynecology Phy 

Bridging the gap between the exhaustive encyclopedic works and concisé eee 

synopses, the new OBSTETRICS AND GYNECOLOGY is the first com LA 

bined book on these subjects. It emphasizes the changes produced in body oA 
structures and their function by various obstetric and gynecologic conditions 2 


The authors discuss changes in maternal physiology during pregnancy, the 
growth and development of the child, the management of normal preg 
nancy and the etiology, diagnosis and management of complications of 
pregnancy Integrating related obstetric and gynecologic material, this 
book is a source of useful information on the functions, dys-functions and ae | 
disorders of the pelvic organs in nonpregnant women and the diagnosis and na 


management of gynecologic disorders. x 

By J. ROBERT WILLSON, M.D., Professor and Head of the Department wee. 
of Obstetrics and Gynecology; CLAYTON T. BEECHAM, M.D., Clinical | 
Professor of Obstetrics and Gynecology; ISADOR FORMAN, M.D., ? 
Clinical Professor of Obstetrics and Gynecology; and ELSIE REID 
CARRINGTON, M.D., Assistant Professor of Obstetrics and Gynecology, # a 
Temple University School of Medicine and Temple University Medical ore 5 
Center. Just Published. 610 pages, 6 3/4” ~ 9 3/4", 267 illustrations. +e 
Price, $10.75. 


Burdette i 

ETIOLOGY AND TREATMENT OF LEUKEMIA 

15 Experts Discuss Their Current Ideas and Give You a 
Review of Progress in Treatment of Leukemia 


\ recording of the proceedings of the first Louisiana Cancer Conterence 
ETIOLOGY AND TREATMENT OF LEUKEMIA gives vou a. brief. re 


view and outline of current progress In the treatment of leukemia and its 
possible causes Covering the ideas and exchanges between the 15 con 
tributors who participated in this Symposium, this book contains mor 


detailed and up-to-date information than any current book available and 
has a broader scope than journal articles 

While retaining much of the spontaneity and flavor of its original presen 
tation, the authors discuss such recent advances as Chemotherapy of leu 
kemia with Myleran, Chlorambucil, and present evidence for irradiation 
and viruses as causative agents of leukemia. The detailed bibliography 
and summary passages are valuable to the physician who desires a more 
comprehensive survey of etiology and treatment. 

Edited by WALTER J. BURDETTE, Ph.D., M.D., Professor and Head 
of the Department of Surgery, University of Utah College of Medicine. 
Salt Lake City, Utah. Ready June 30, 1958. 160 pages, 6 3/4” « 9 3/4”, 22 
illustrations (14 numbered; 9 chemical formulae not numbered). About 
$4.00. 


New 1958-59 Medical Book Catalogs now available. Write for your copy. 


At Your Favorite Bookstore or Order on 10 Day Approval From 


The C. V. MOSBY Company 


3207 Washington Blvd., St. Louis 3, Missouri 
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YOU’RE THE DOCTOR 


With Lipo Gantrisin, you control administration — specifying 
two, four or six doses per 24 hours, as you think best. Lipo Gan- 
trisin permits such flexibility because it provides both prompt and 
prolonged absorption, giving therapeutic blood levels for up to 12 


hours with a single dose. Important added advantage: systemic 


clearance is almost complete after 24 hours. 


“LIPO GANTRISIN 


4 ey wait 
t 
; 
| 


simple as 


antibacterial therapy with two doses daily 


indications: 


Systemic and urinary tract infections due to sulfa-susceptible 
microorganisms. 


2 description: 


With Lipo Gantrisin, therapeutic blood levels can usually be main- 
tained for t2 hours with a single dose. Lipo Gantrisin contains 
Gantrisin Acetyl emulsified in a readily digestible vegetable oil for 
faster, higher and more prolonged blood Tevels. Each teaspoonful 
(5 cc) is equivalent to 1 Gm of sulfisoxazole (Gantrisin) in the 
form of acetyl sulfisoxazole. 


3 properties: 


Two doses a day of Lipo Gantrisin are usually adequate ; how- 
ever, two, four or six doses per 24 hours may be specified, as the 
physician thinks best. It offers these advantages: higher, more pro- 


longed blood levels . . . wide antibacterial spectrum . . . no renal 
blocking . . . no need for alkalies . . . special convenience for 
children. 


For dosage and supply refer to PDR p. 760 


ROCHE 


ROCHE LABORATORIES 


Division of Hoffmann-La Roche * “Nutley t0, New Jersey 


LIPO GANTRISIN® ACETYL— BRAND OF ACETYL SULFISOXAZOLE 
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There is a form 
of short-acting 
NEMBUTAL’ to serve 


every need* in 


Ce sees 


barbiturate 


therapy 


“for symiptomatid relief 
of intestinal spasm 
‘ 


NEMBU-DONNA® 


(Nembutal *-belladonna) 


NEMBU-DONNA Cipsules 
NEMBU-DONNA ¥&% Capsules 
NEMBU-DONNA Elixir 


MBUTAL—PENTOBARBITAL, ABBOTT 


Obbott 
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COLLEGE INTERNATIONAL 


THE JOURNAL OF THE INTERNATIONAL 
COLLEGE OF SURGEONS 


Official monthly publication of the International College of Surgeons 


RURGIENS 


Edited by Dr. Max Thorek 


Publications Committee 


Francisco Grama, M.D., Chairman 
Rudolph Nissen, M.D 
Henry W. Meyerding, M.D 


Summary Editors 


Dr. Manuel A. Manzanilla, Jr., Mexico, D.F. 
Spanish 


Dr. Virgilio Alves de Carvalho Pinto, 
Sao Paulo, Brazil 
Portuguese 
M. Edwin Fawer 


Max Thorek, M.D., Editor-in-Chief 
Arnold S Jac kson, M.D 
Edward | Compere, M.D 


Dr. Fritz Rothbart, Chicago, Illinois 
German 


Dr. Antonello Franchini and 
Dr. Martin Mini, Bologna, Italy 
Italian 


Geneva, Switzerland 
French 


Its pages are open fo all surgeons, regardless of membership 
in the International College of Surgeons 


Summaries of all articles in five languages 


Annual Subscription, $14.50. 


A complimentary copy of the Journal will be sent without obligation. 
Please send us the name and address on a post card or your professional letterhead. 


Mail request to: 


Journal, International College of Surgeons (Circulation Office), Coliseum Tower, 10 
Columbus Circle, New York 19, New York. 
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Many such 
hypertensives have 
been on Rauwiloid 
for 3 years 


and more* 


for Rauwiloid IS better tolerated... 
“‘alseroxylon [Rauwiloid] is an anti- 
hypertensive agent of equal thera- 
peutic efficacy to reserpine in the 
treatment of hypertension but with 
significantly less toxicity.” 

*Ford, R.V., and Moyer, J.H.: Rau- 

wolfia Toxicity in the Treatment of 


Hypertension, Postgrad. Med. 23:41 
(Jan.) 1958. 


sice actions 


Enhances safety when more potent drugs just two tablets 
Rauwiloid® + Veriloid’ edt 


Ik 

alseroxylon 1 mg. and alkavervir 3 mg. one tablet suffices ' 

for moderate to severe hypertension. | 


Initial dose, 1 tablet t.i.d., p.c. 


Rauwiloid® + Hexamethonium 
alseroxylon 1 mg. and hexamethonium chloride 
dihydrate 250 mg. 


in severe, otherwise intractable hyper- 
tension. Initial dose, % tablet q.i.d. 


Both combinations in convenient 


single-tablet form. LOS ANGELES 
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hypercholesterolemia 
nd atherosclerosis 


1. the dietetic level — unsaturated fatty acids (safflower 
oi!) act to counterbalance ingested saturated fatty acids... 

which helps shift atherogenic beta-lipoproteins to the more normal 
aipha-lipoproteins . .. and reduce elevated cholesterol levels.* 


2. the physiological level — lipotropic factors 
stabilize function of the liver. .. the site of metabolism of 
cholesterol, lipoproteins and other lipids. 
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formula combining 
‘lipotropic factors 
unsaturated 
fatty acids... 


convenient form... 


| 
aE 
j- 
_ UNSATURATED FATTY. 378mg. 
divided doses. Maintenance, one capsule b.i.d. or t.i.d. = 
cial diet sheets for patient distribution and LUFA on jest. 
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PRACTICAL MANAGEMENT OF 
DISORDERS OF THE LIVER, 
PANCREAS & BILIARY TRACT 


By JOHN RUSSELL TWISsS, M.D., F.A.C.P. 
Assistant Professor of Clinical Medicine, New York University Post-Graduate 
Medical School; Attending Physician, University Hospital; Assistant 
Visiting Physician, Fourth Medical Division, Bellevue Hospital 


and ELLIOT OPPENHEIM, M.D., F.A.C.P. 


Assistant Professor of Clinical Medicine, New York University Post-Graduate Medical 
School; Associate Attending Physician, University Hospital; Assistant 
Visiting Physician, Fourth Medical Division, Bellevue Hospital 


AND CONTRIBUTORS 


OCTORS who want a useful and authoritative guide in the diagnosis and 
D management of commonly met disorders of the liver, pancreas and biliary 
tract will find it in this comprehensive book. It is based on the personal 
experiences of the authors and reflects the sound judgement that comes from the 
successful application of these procedures in private practice, clinic and hospital 
work. 


Generally, the information is presented concisely, but those subjects that require 
more discussion than others receive it. This is especially so when the data is of ' 
great practical importance, in subjects where the experience of the authors has been 
particularly extensive, or where the subject matter is not readily available else- 
where. 


Although disorders of the gallbladder and extrahepatic ducts, liver, and pancreas 
are considered in separate sections, the importance of clinical integration is stressed 
throughout. A fundamental purpose of the book is to facilitate and correlate 
diagnostic procedures and appropriate methods of management. Equally important 
is the authors’ success in attaining specific diagnoses and utilizing individual forms 
of treatment. The greatest emphasis throughout is on medical diagnosis and 
treatment. The surgical aspects are considered in relation to principles and indica- 
tions for surgery, rather than actual operative procedures. 


Instructions on cholecystography, cholangiography, needle biopsy, and other 
diagnostic and laboratory tests; as well as therapeutic diets, are included in the 
final section. General practitioners, internists, gastroenterologists, and surgeons, 
as well as clinical and investigative workers will find the book to be a most practical 
and useful presentation of the subject. 


653 Pages. 136 Illustrations and 7 Plates, 3 in Color. 48 Tables. $15.00 


(Published January, 1955) 
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Squibb insulin 
you 
your patients 


specially sealed, | 


tamper proof box; ~— 


expiration date on 
both box and vial. 


specially designed 
box top, that serves 


as a convenient 
ete syringe holder 


40, 80, and 100 units per cc. 


special dust cap 
for better protection 


10-cc. square vials, 
40 and 80 units per cc. 


10-cc. vials, 
40 and 80 units per cc. 


special A.D.A. 


Forecast subscription € 


ZINC-INSULIN CRYSTALS i 
specially instructive, illustrated, easy 
A to understand package insert 
for the patient, in addition to 


10-ce. vials, 
co units perce. 


Squibb Quality—the Priceless Ingredie: 
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Combines palatability with effectiveness 


An entirely new manufacturing "Trisogel’ combines the prompt 
process has made Liquid “Trisogel’ antacid action of aluminum hy- 
a really palatable antacid. Its droxide with the more sustained 
creamy, smooth texture and mild effect of magnesium trisilicate. 


mint flavor assure you whole- 
hearted patient acceptance. An 
adult taste panel enthusiastically 
selected “Trisogel’ for texture, fla- 


In the treatment of peptic ulcer, 
the usual adult dose is 1 or 2 table- 
spoonfuls every one to three hours. 


vor, and color over all other formu- Available in 12-ounce bottles at 
las and formula variations tested. pharmacies everywhere. 
LILLY AND COMPANY NDIANAPOLI INDIANA 
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enous solution 
severe infections 


A WIDE RANGE OF 
CLINICAL USEFULNESS... 


in systemic infections such as septicemia (bactere- 
mia), peritonitis, and other bacterial infections as of : 
postoperative wounds and abscesses. Jn severe geni- fe 
tourinary tract infections when the patient is unable aa 
to take FURADANTIN per os. # 


-».- AND A WIDE RANGE OF 
BACTERICIDAL EFFECTIVENESS... 


wide-spectrum activity against most common patho- 7 
gens e clinically effective against many antibiotic- 
or sulfonamide-resistant genera such as Aerobacter, 
Staphylococcus, Proteus, and certain strains of 
Pseudomonas. 


-»- WITH CERTAIN UNIQUE ADVANTAGES 


e negligible development of bacterial resistance 
e no reports of renal, hematopoietic or hepatic toxi- 
city eno monilial superinfection e safe for continu- 
ous use without danger of thrombophlebitis 

Full dosage instructions and discussion of indications | 
and side effects are enclosed in each package. 
FURADANTIN Intravenous Solution is available to all 
hospital pharmacies. 


NITROFURANS—a new class of antimicrobials— owl I, 
neither antibiotics nor sulfonamides : 


EATON LABORATORIES, NORWICH, NEW YORK 
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A Manual of the 


COMMON CONTAGIOUS 


DISEASES 


By PHILIP MOEN STIMSON, A.B., M.D. 


Professor of Clinical Pediatrics, Cornell University Medical College; Consulting Pediatrician, 
The New York and Roosevelt Hospitals, etc. 


and HORACE LOUIS HODES, A.B., M.D. 
Pediatrician-in-Chief and Director of the Department of Pediatrics, Mt. Sinai Hospital; 
Clinical Professor of Pediatrics, College of Physicians and Surgeons, 

Columbia University, New York City; etc. 


IFTH EDITION. The many highly recommended features that establish 

this compact manual as one of the finest contributions to the field of com- 

municable diseases center around its clear guidance on diagnosis and differ- 
ential diagnosis, special isolation technics, length of contagion period and detailed 
treatment. 


Outstanding among the features of the fifth edition is the new editorial association 
with Dr. Stimson of Dr. Horace L. Hodes, whose wide experience in this field 
augments that of the senior author. This broader approach to communicable 
diseases includes added emphasis on treatment, inclusion of the many advances 
in bacteriology and virology, and a rewritten and virtually new chapter on 
poliomyelitis. There is a new chapter on antibiotics. Sc: arlet fever is now con- 
sidered in the discussion of hemolytic streptococcal infections, and meningococcus 
meningitis is relocated in the section which includes other acute bacterial men- 
ingitides. The viruses in general, whooping cough vaccine, parapertussis and 
Rickettsialpox have been revised extensively. This is also true of myocarditis 
in diphtheria and its treatment, and the hospital management of contagion. 
Pathology, clinical manifestations, complications and differential diagnosis also 
conform to recent advances. A table on vaccines and two on antibiotics have 
been added to the many that supplement numerous illustrations and charts. 


Stripped of all non-essentials, this popular text has long been noted for its clarity, 
readability, authenticity and integrity. The well organized data mi ike it a 
clinical guide of unusui il value for practitione rs, specialists in children’s diseases 
health officers, school and industrial physicians, internes, medical stude ats 
and nurses. 


Sth Edition. 624 Pages. 84 Illustrations and 10 Plates, 8 in Color. 
16 Tables. Flexible Binding. $8.50. 


(Published August, 1956 
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READ MEDICAL HISTORY 


“Our work rests on the accomplishments of our predecessors.” —Philip S$. Hench in 


the Foreword to PICTORIAL HISTORY OF MEDICINE 


A PICTORIAL HISTORY 
OF MEDICINE 


by Otto L. Bettmann, M.D., New York City 


“Perhaps nowhere else can one obtain so 
clearly and quickly a broad grasp of medical 
history. The hundreds of illustrations depict 
in their well chosen selection the highlights 
in medical practice through the centuries. 
.. This is not, however, simply a picture 
book, but a series of brief historical essays 
dealing with those events and conditions of 
practice which characterize periods of medi- 
cal development.”—Surgery, Gynecology and 
Obstetrics 
Pub. °57, 


336 pp. 1000 il., Cloth, $9.50 


A HISTORY OF MEDICINE 
by Ralph H. Major, M.D. 


“The text is profusely illustrated and is sup- 
plemented by biographic material at the end 
of each chapter. A medical canard proclaims 
that medical history should be reserved for 
septuagenarians and octogenarians. This work 
should effectively put the proclamation to 
rest, for it is vital, vigorous, and engaging 
and the reader is assured of many delightful 
hours of reading.”—Journal of the American 
Medical Association 

Pub. 1200 pp., 


415 il., Cloth, $14.50 


SELECTED WRITINGS OF 
WALTER E. DANDY 


Compiled by Charles E. Troland, M.D., and 
Frank J. Otenasek, M.D. 


Compiled with a dual purpose: To honor the 
memory of Doctor Walter E. Dandy and to 
make available many of his writings not 
obtainable from other sources. Certainly all 
neurosurgeons and neurologists should have 
this book, both as a historical volume and 
because of the ready availability of informa- 
tion. “. . . these collected papers can be rec- 
ommended to all interested in the develop- 
ment of neurologic concepts and neurosurgical 
technics for the alleviation of diseases of the 
nervous system.”—Neurology 

Pub. ’57, 


800 pp., 183 il., Cloth, $15.00 


= Sill 


CLASSICS IN ARTERIAL 
HYPERTENSION 


by Arthur Ruskin, M.D., University of Texas 

“This is an excellent book for those interested 
in medical history and the special field of 
cardiovascular disease. All translations, except 
in the introduction, are the author's, and, to 
paraphrase a statement in this modest preface, 
making them more generally available is a 
most useful addition to medical literature.” — 
Texas State Journal of Medicine 


Pub. ’56, 400 pp., 27 il., (Amer. Lec. Classics 
in Sciences and Medicine), Cloth, $9.50 


CLASSIC DESCRIPTIONS 
OF DISEASE 


by Ralph H. Major, M.D., 
University of Kansas 


“To have available such a collection of orig- 
inal descriptions of disease is most valuable 
to the teacher of medicine and surgery as 
well as to all interested in the genesis of our 
medical knowledge, and the author has, in 
this respect, supplied the profession with one 
of the most remarkable and valuable histori- 
cal monographs that has appeared in re- 
cent years.”’—American Journal of Tropical 
Medicine 
Pub. 720 pp., 


142 il., Cloth, $8.50 
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Disinfectants, 
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and Physical 
Sterilization 


Edited by 
Georce F. Reppisu, Pu.D., Sc.D. ( Hon.) 


St. Louis College of Pharmacy and Allied Sciences; 
and Lambert-Hudnut Division of Warner- 
Lambert Pharmaceutical Company, 

St. Louis, Missori 
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For “On-The-Spot” Diagnosis and 
Treatment in Office Practice 


MODERN OFFICE 
GYNECOLOGY 


By GEORGE BLINICK, M.D., F.A.C.S. 

Attending in Obstetrics and Gynecology, Beth Israel Hospital, New York City; Visiting 
Gynecologist, Harlem Hospital, New York City; Assistant Clinical Professor of 
Obstetrics and Gynecology, New York University College of Medicine; 

Diplomate, American Board of Obstetrics and Gynecology 


and SHERWIN A. KAUFMAN, M.D., F.A.C.S. 


Associate Attending in Obstetrics and Gynecology, Beth Israel Hospital, New York City; 
Medical Director, Planned Parenthood of Manhattan and the Bronx, New York 
City; Diplomate, American Board of Obstetrics and Gynecology 


ITH its “corridor consultation” approach, this highly useful book gives 
immediate recommendations for both diagnosis and treatment of com- 
monly met gynecologic problems. Organization of the subject by present- 
ing symptoms, and hi indy tables of differential diagnosis, form a depe ndable desk 
reference for every general practitioner and gynecologist. Advanced medical 
students, too, will appreciate the simplicity of style, as well as the diagnostic 


tables. It is based on experiences gained in teaching gynecology to postgraduate 
students and general practitioners, and on knowledge gained in extensive, success- 
ful practices. 


In text and illustration, the reader learns how to recognize symptoms and how to 
reach a proper diagnosis quickly. For each condition a single form of therapy, 
proved effective in actual practice, is detailed. 


The discussions of symptoms, diagnosis and treatment constitute the greater 
portion (Part 1) of this concise, yet comprehensive book. Part II is an unusual 
gallery of gynecologic drawings with full legends that describe important diag- 
nostic and therapeutic technics. The authors first tell you what to do, then show 
you how to do it! All illustrations emphasize anatomy and procedures described, 
without non-essential detail. 


To maintain the easy readability of the text, the more specialized aspects of 
gynecology have been wisely presented as a separate and unique annotated 
bibliogr: iphy. These up to date clinical abstracts in Part III amplify the text for 
those who wish to explore the subject more deeply. Controversial issues and 
differing points of view are in this section. This is truly “Modern Office Gynecol- 
ogy” as every physician should know it. 


218 Pages, 54” 7%”. 47 Illustrations. $4.50 
(Published January, 1957) 
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Complete reference work on the 


chemical processes and 


problems of tuberculosis . . . 


Long: CHEMISTRY AND CHEMOTHERAPY 
OF TUBERCULOSIS—3rd ed. 


A compilation and critical review of existing knowledge 
on the chemistry of tubercle bacilli and their products, 
chemical changes and processes in the host, and chemical 
aspects of the treatment of tuberculosis. Great strides 
have been made in the chemotherapy of tuberculosis, and 
these advances are reflected in the greater emphasis on 

the subject in this edition. Includes the antibiotics and 
other recent drugs. 


7 
By EsmMonp R. Lone, M.D., Ph.D., Emeritus Professor of . 
Pathology, and formerly Director, Henry Phipps Institute for 
the Study, Treatment and Prevention of Tuberculosis; formerly 
Director of Medical Research, National Tuberculosis Association 
440 pp., 10 figs. (1958) $12.00 
A study in comparative pathology . . . 
Francis: TUBERCULOSIS IN ANIMALS AND MAN 
A modern account of tuberculosis in all species for which 
there is any reliable information. Infection of man with 
the bovine type and relationship of the three types of 
tubercle bacilli and human and bovine tuberculous 
epidemics are described. The second part contains a 
detailed discussion of tuberculosis in some twenty animal 
species and in birds. Finally there is a comparison of the A 
pathology and epidemiology of tuberculosis in animals 
and in man. 
i 
By Joun Francis, D.Sc., M.R.C.V.S., Professor of Veterinary 
Preventive Medicine and Dean, Faculty of Veterinary Science, 
University of Queensland 
350 pp., 40 pls. (1958) + $18.00 ki 
Publishers of Medical and Scientific Books and Periodreals j SHOP BY MAIL 
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an naphobia must he live in fear? 


For the angina patient, fear of attack often restricts even 
normal activity. With Peritrate, you can restore confidence and help 
the patient live more fully—within the limits of his disability. 
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